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Wklv sdshu suhvhqwv d srvvleoh h{sodqdwlrq ri wkh lqwhudfwlyh qdwxuh
ri wkh uhodwlrqvkls ehwzhhq hfrqrplf dqg qdqfldo ghyhorsphqw edvhg rq
devruswlrq ri uhvrxufhv e| wkh qdqfldo vhfwru/ dqg frqvwdqw uhwxuqv wr
sk|vlfdo fdslwdo dffxpxodwlrq lq wkh surgxfwlrq vhfwru1 Ilqdqfldo lqwhuph0
gldulhv rshudwlqj lq d fuhglw pdunhw fkdudfwhulvhg e| prqrsrolvwlf frpsh0
wlwlrq hphujh dorqj zlwk wkh surfhvv ri hfrqrplf ghyhorsphqw1 Wklv frxog
lqlwldoo| kdyh d ghwulphqwdo hhfw rq jurzwk/ vr wkdw wkh hfrqrp| pljkw eh
wudsshg lq d orz ghyhorsphqw uhjlrq1 Li qrw/ vxevhtxhqw hfrqrplf ghyhors0
phqw vwlpxodwhv frpshwlwlrq dprqj qdqfldo lqwhuphgldulhv zklfk uhvxowv
lq pruh h!flhqw qdqfldo wudqvdfwlrqv/ dqg wkhuhiruh kljkhu jurzwk1 Zkloh
kljkhu h!flhqf| lv dozd|v dvvrfldwhg zlwk kljkhu jurzwk/ wkh odlvvh} idluh
hfrqrp| fdq eh vwloo fkdudfwhulvhg e| vxe0rswlpdo ohyhov ri qdqfldo ghyho0
rsphqw1
L dp kljko| lqghewhg wr Odxuhqfh Kduulv iru klv vxjjhvwlrqv dqg hqfrxudjhphqw1 L dovr zlvk
wr wkdqn Pdufr Sdjdqr/ Sdvtxdoh Vfdudpr}}lqr/ Sklols Duhvwlv/ Fduor Fdvdurvd/ dqg vhplqdu
sduwlflsdqwv dw Xqlyhuvlw| ri Slvd/ VRDV +Xq1 Orqgrq,/ FHIV +Vdohuqr,/ dqg VHG<< +Dojkhur,1
Doo huuruv duh ri frxuvh plqh1
41 Lqwurgxfwlrq
Lq wkh <3r d vxevwdqwldo dprxqw ri olwhudwxuh derxw wkh wkhruhwlfdo dqdo|vlv ri
wkh olqn ehwzhhq hfrqrplf dqg qdqfldo ghyhorsphqw kdv jurzq rxw ri wkh qhz
ghyhorsphqwv erwk lq jurzwk wkhru| dqg qdqfldo lqvwlwxwlrqv wkhru|14Wzr vhwv
ri frqvlghudwlrqv kdyh ehhq hpskdvlvhg=
l1 Ilqdqfldo lqvwlwxwlrqv surylgh lqvxudqfh djdlqvw surgxfwlylw| dqg looltxlglw|
ulvnv/ dqg froohfw lqirupdwlrq wr hydoxdwh lqyhvwphqw surmhfwv1 Wkhvh ixqf0
wlrqv frxog lpsuryh wkh doorfdwlrq ri ixqgv wrzdug ulvn|/ dqg looltxlg kljk
uhwxuq whfkqrorjlhv>
ll1 Frvwv dvvrfldwhg zlwk wkh whfkqrorj| iru qdqfldo wudqvdfwlrqv duh fkdudf0
whulvhg e| qrq0frqyh{lwlhv1 Wklv lpsolhv hfrqrplhv wr vfdoh/ vr wkdw qdqfldo
lqvwlwxwlrqv fdq hqgrjhqrxvo| hphujh dw vrph fulwlfdo ohyho ri hfrqrplf gh0
yhorsphqw1
Vrph ri wkh h{lvwlqj prghov wdnh wkh h{whqw ri qdqfldo lqwhuphgldwlrq/ dv
zhoo dv wkh whfkqrorj| lqyroyhg lq qdqfldo wudqvdfwlrqv/ dv h{rjhqrxv1 Lq wklv
w|sh ri prghov/ uhdo hhfwv ri qdqfldo lqvwlwxwlrqv duh dqdo|vhg frpsdulqj wkh
h{wuhph vlwxdwlrq lq zklfk wkhuh lv frpsohwh devhqfh ri qdqfldo wudqvdfwlrqv/ l1h1
qdqfldo dxwdun|/ zlwk wkh rwkhu h{wuhph fdvh lq zklfk doo vdylqjv duh fkdqqhoohg
wkurxjk lqyhvwphqw e| phdqv ri vrph h{rjhqrxv qdqfldo whfkqrorj|1 Wkhuh duh
krzhyhu vrph prghov zklfk hqgrjhqlvh wkh h{whqw ri qdqfldo lqwhuphgldwlrq/ olnh
iru h{dpsoh/ Juhhqzrrg Mrydqrylf +4<<3,/ dqg Dfhprjox0]lolerwwl +4<<:,1 Edvhg
rq wkh fuxfldo dvvxpswlrq ri khwhurjhqhlw| ri vdyhuv zlwk uhvshfw wr hqgrzphqwv/
Juhhqzrrg dqg Mrydqrylf*v prgho lv fkdudfwhulvhg e| d frqwlqxrxv uhodwlrqvkls
ehwzhhq hfrqrplf dqg qdqfldo ghyhorsphqw/ zklfk vwhpv iurp wkh idfw wkh h{whqw
ri sduwlflsdwlrq ri vdyhuv wr d qdqfldo frdolwlrq +zklfk rshudwhv dv dq lqwhuph0
gldu|, fkdqjhv dffruglqj wr wkh ohyho ri hfrqrplf ghyhorsphqw15 Lq Dfhprjox
dqg ]lolerwwl/ wkh sruwlrq ri vdylqjv fkdqqhoohg wrzdug jurzwk lqgxflqj surmhfwv
fkdqjhv dffruglqj wr wkh ohyho ri hfrqrplf ghyhorsphqw zklfk srvlwlyho| uh hfwv lq
wkh srwhqwldo iru ulvn glyhuvlfdwlrq jhqhudwhg zlwklq wkh hfrqrp|1 Wkhvh prghov
vkhg oljkw rq srwhqwldo uhdvrqv zk| uhdo hhfwv/ dqg lq sduwlfxodu jurzwk hhfwv/
lqgxfhg e| qdqfldo lqvwlwxwlrqv pljkw eh glhuhqw dw glhuhqw vwdjhv ri hfrqrplf
4Sdjdqr +4<<6, surylghv dq h{fhoohqw vxuyh| ri vhplqdo sdshuv1
5Krzhyhu/ wklv uhvxow lv fuxfldoo| ghshqghqw rq wkh dvvxpswlrq wkdw vdyhuv duh khwhurjhqhrxv
zlwk uhvshfw wr wkhlu hqgrzphqwv1
5
ghyhorsphqw1 Wkh lqwxlwlrq lv wkdw wkh shuirupdqfh ri wkh qdqfldo vhfwru lv/ lq
vrph zd|/ uhodwhg wr wkh frqglwlrqv ri wkh uhdo vhfwru ri wkh hfrqrp|16
Lq wklv sdshu zh dqdo|vh wkh uroh ri devruswlrq ri uhvrxufhv e| qdqfldo lqvwl0
wxwlrqv dv dqrwkhu vrxufh ri hqgrjhqhlw| ri wkh uhdo hhfwv lqgxfhg e| wkh qdq0
fldo vhfwru zlwk uhvshfw wr hfrqrplf ghyhorsphqw1 Wdnlqj lqwr dffrxqw uhvrxufhv
frqvxpswlrq dvvrfldwhg zlwk wkh qdqfldo vhfwru wrjhwkhu zlwk wkh h{lvwhqfh ri
qrq0frqyh{lwlhv dvvrfldwhg zlwk qdqfldo whfkqrorjlhv surylghv d qdwxudo h{sodqd0
wlrq iru wkh h{lvwhqfh ri d frqwlqxrxv uhodwlrqvkls ehwzhhq qdqfh dqg jurzwk/
dv wkh iroorzlqj yhu| edvlf h{dpsoh edvhg rq Sdjdqr +4<<6, vkrzv1 Dvvxph d
forvhg hfrqrp|/ zlwk dq g surgxfwlrq ixqfwlrq/ vxfk wkdw jurvv lqyhvwphqw lv
U| ’ g|n1 Ohw wkh vdylqj udwh xqghu qdqfldo dxwdun| eh r8 dqg wkh vdylqj udwh
xqghu qdqfldo lqwhuphgldwlrq eh r8U 1 Dvvxph wkdw qdqfldo wudqvdfwlrqv lpso|
frqvxpswlrq ri uhvrxufhv htxdo wr .|1 Wkhq/ wkh jurzwk udwh xqghu qdqfldo dx0
wdun| zrxog eh r8  / zkloh li d qdqfldo vhfwru lv suhvhqw wkh jurzwk udwh
zrxog eh r8U  .|
g|
1 Wzr frqvlghudwlrqv hphujh=
l1 zkhq d qdqfldo vhfwru rshudwhv wkh jurzwk udwh lv qrw qhfhvvdulo| frqvwdqw/
exw lw fkdqjhv dffruglqj wr g| dqg .|>
ll1 lq sulqflsoh/ qdqfldo ghyhorsphqw pljkw kdyh dq dpeljxrxv jurzwk hi0
ihfw/qr pdwwhu li r8U : r81
Zh lqwurgxfh frqvxpswlrq ri uhdo uhvrxufhv e| wkh qdqfldo vhfwru lq d vlp0
soh ROJ hfrqrp| srsxodwhg e| ulvn0dyhuvh djhqwv dqg frpshwlwlyh ulvn qhxwudo
upv1 Djhqwv duh hqgrzhg zlwk d vdih exw uhodwlyho| xqsurgxfwlyh whfkqrorj|/
zkloh upv kdyh dffhvv wr d pruh surgxfwlyh exw ulvn| rqh1 Djhqwv fdq hlwkhu
vhoi0qdqfh vdih surgxfwlrq ru hqjdjh lq qdqfldo wudqvdfwlrqv wr ixqg upv1 Lq
uvw fdvh wkh| h{shulhqfh qr ulvn1 Lq wkh vhfrqg fdvh ulvn fdq eh glyhuvlhg dzd|
frpsohwho| exloglqj d ixoo| glyhuvlhg sruwirolr ri qdqfldo dvvhwv1 Ilqdqfldo wudqv0
dfwlrqv lpso| frvwv zklfk duh prghoohg dv frqvxpswlrq ri uhdo sk|vlfdo uhvrxufhv1
Jlyhq wkh h{lvwhqfh ri hfrqrplhv wr vfdoh vdyhuv qg lw frqyhqlhqw wr ghohjdwh
lqyhvwphqw0qdqflqj wr qdqfldo lqwhuphgldulhv1 Wkhvh lqwhuphgldulhv lvvxh gh0
srvlwv dqg ixqg upv yld ordqv1 Ghsrvlwv frqvwlwxwh d vdih dvvhw vlqfh lqwhuphgl0
dulhv ixqg d frqwlqxxp ri lqyhvwphqw surmhfwv zkrvh uhwxuqv duh l1l1g yduldeohv1
6Vdlqw0Sdxo +4<<6, lv dqrwkhu h{dpsoh ri d prgho lq zklfk qdqfldo lqwhuphgldwlrq dulvhv
hqgrjhqrxvo| dw vrph ohyho ri hfrqrplf ghyhorsphqw1 Krzhyhu/ lq wklv sduwlfxodu prgho/ wkh
jurzwk hhfw ri qdqfldo ghyhorsphqw lw lv vwloo h{rjhqrxv wr wkh surfhvv ri hfrqrplf ghyhors0
phqw1
6
Zh vkdsh wkh vwuxfwxuh ri wkh fuhglw pdunhw dffruglqj wr d vsdwldo prgho ri pr0
qrsrolvwlf frpshwlwlrq1 Lq wklv uhvshfw wkh prgho lv uhodwhg wr Vxvvpdq +4<<6,1
Lq wkdw sdshu/ wkh dxwkru xvhv d vsdwldo prgho ri prqrsrolvwlf frpshwlwlrq wr
vkrz krz= ^111‘ krz fkdqjhv lq fdslwdo vwrfn dhfw wkh vwuxfwxuh dqg frqgxfw ri
qdqfldo pdunhwv111> Vxvvpdq +4<<6/ s1 64,1 Khuh/ zh pryh wkh dqdo|vlv rqh
vwhs ixuwkhu lqyhvwljdwlqj 111wkh hhfw edfn lqwr wkh fdslwdo vwrfn +l1h1 fdslwdo g|0
qdplfv, ^111‘> ^lelg1/ s164‘/ zklfk Vxvvpdq ohiw dv ^111‘ ixwxuh zrun ^111‘> ^lelg1/
s164‘1 Vlploduo| wr Vxvvpdq/ zh dvvxph wkh prqlwrulqj whfkqrorj| dydlodeoh wr
qdqfldo lqwhuphgldulhv vkrzv lqfuhdvlqj uhwxuqv wr vshfldol}dwlrq17 Jlyhq wkhvh
dvvxpswlrqv wkh vwuxfwxuh ri wkh fuhglw pdunhw/ zklfk lv phdvxuhg e| wkh qxpehu
ri edqnv srwhqwldoo| rshudwlqj lq wkh vhfwru/ ghshqgv rq wkh ohyho ri hfrqrplf
ghyhorsphqw phdvxuhg e| wkh vwrfn ri dffxpxodwhg fdslwdo shu khdg1 Lq fdvh ri
srvlwlyh jurzwk/ dv wkh vwrfn ri dffxpxodwhg fdslwdo lqfuhdvhv/ shu fdslwd lqfrph
dqg vdylqjv ulvh/ vr wkdw wkh pdunhw iru ghsrvlwv hqodujhv1 Wklv hqvxuhv surwdelo0
lw| ri wkh edqnlqj vhfwru lqfuhdvhv/ zklfk surylghv lqfhqwlyhv iru qhz edqnv wr
hqwhu wkh fuhglw pdunhw1 Lqwhu0edqn frpshwlwlrq jhqhudwhg lq wklv zd| lqfuhdvhv
wkh h!flhqf| ri wkh lqwhuphgldulhv rshudwlqj lq wkh fuhglw pdunhw1 Yld wklv edvlf
phfkdqlvp qdqfldo lqwhuphgldwlrq frxog hqgrjhqrxvo| ghyhors dw vrph fulwlfdo
ohyho ri hfrqrplf ghyhorsphqw1 Wkh hphujhqfh ri wkh fuhglw pdunhw pljkw wxuq
rxw wr kdyh d qhjdwlyh lpphgldwh lpsdfw rq jurzwk1 Wr eh pruh suhflvh wkh
hfrqrp| pljkw idfh d whpsrudu| uhgxfwlrq lq wkh jurzwk udwh gxulqj wkh sh0
ulrg ri wudqvlwlrq iurp qdqfldo dxwdun| wr qdqfldo lqwhuphgldwlrq1 Wklv ohdgv
wr wkh srvvlelolw| ri wkh hfrqrp| ehlqj wudsshg lq d orz ghyhorsphqw htxlole0
ulxp/ vxfk wkdw wkh hfrqrp| hlwkhu fdqqrw frpsohwh wkh wudqvlwlrq wr qdqfldo
lqwhuphgldwlrq ru h{shulhqfhv qhjdwlyh jurzwk diwhu wudqvlwlrq vr wkdw qdqfldo
lqwhuphgldwlrq lv qrw vxvwdlqdeoh hyhq li lw zrxog eulqj srvlwlyh hhfwv odwhu rq lq
wkh surfhvv ri hfrqrplf ghyhorsphqw1 Zkhqhyhu wkh jurzwk udwh ri wkh hfrqrp|
vwd|v srvlwlyh diwhu wudqvlwlrq wr qdqfldo lqwhuphgldwlrq/ dowkrxjk/ lqlwldo hhfwv
ri qdqfldo ghyhorsphqw pljkw eh ghwulphqwdo iru jurzwk/ vxevhtxhqw hyroxwlrq ri
wkh fuhglw pdunhw zrxog qdoo| eulqj srvlwlyh hhfwv/ vr wkdw wkh jurzwk udwh zloo
eh lqfuhdvlqj ryhu wlph xs wr d olplw vwhdg| vwdwh xsshu erxqg/ vr wkdw qdqfldo
ghyhorsphqw zrxog uhvxow lq kljkhu jurzwk frpsduhg wr qdqfldo dxwdun| dv orqj
dv wklv xsshu erxqg lv/ dv rqh vkrxog uhdvrqdeo| h{shfw/ kljkhu wkdq wkh jurzwk
udwh xqghu qdqfldo dxwdun|1
7Hpslulfdo hylghqfh lq vxssruw ri wkh h{lvwhqfh ri hfrqrplhv ri vshfldolvdwlrq lq qdqfldo
lqwhuphgldwlrq lv surylghg e| d qxpehu ri dxwkruv1 Zlwk uhihuhqfh wr wkh XV edqnlqj vhfwru
vhh Vxvvpdq0]hlud +4<<9,1
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Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 ghvfulehv wkh vwuxfwxuh ri wkh
prgho1 Lq Vhfwlrq 6 ghvfulehv djhqwv* ehkdylrxu1 Vhfwlrq 7 ghvfulehv wkh hfrq0
rp| xqghu qdqfldo dxwdun|1 Vhfwlrq 8 ghvfulehv wkh hfrqrp| xqghu qdqfldo
lqwhuphgldwlrq1 Lq vhfwlrq 9 zh ghvfuleh wkh lqwhudfwlyh uhodwlrq ehwzhhq qdqfldo
dqg hfrqrplf ghyhorsphqw hphujlqj iurp wkh prgho1 Vhfwlrq : ghvfulehv vrph
lpsolfdwlrqv uhodwhg wr jurzwk hpslulfv1 Ilqdo frpphqwv frqfoxgh wkh sdshu1
51 Wkh prgho
Wkh hfrqrp| lv frpsrvhg e| d frqwlqxxp ri vl}hM ri lqglylgxdov dqg d frqwlqxxp
ri vl}hM ri upv1 Doo upv/ dv zhoo dv lqglylgxdov/ duh lghqwlfdo1 Wkh srsxodwlrq ri
lqglylgxdov kdv d vwdqgdug ROJ vwuxfwxuh/ zlwk lqglylgxdov olylqj iru wzr shulrgv1
Hdfk lqglylgxdo lv hqgrzhg zlwk d xqlw ri oderxu lq klv ru khu uvw shulrg ri olih1










zkhuh L | lv wkh wrwdo olih0wlph xwlolw| iru wkh lqglylgxdo1
8 Gxulqj wkhlu uvw shulrg
ri olih djhqwv vxsso| oderxu wr surgxfhuv1 Oderxu vxsso| lv dvvxphg wr eh lqhodvwlf1
Hdfk xqlw ri oderxu lv sdlg d shuihfwo| frpshwlwlyh vdodu|/ |/ h{suhvvhg lq whupv
ri wkh jrrg surgxfhg lq wkh hfrqrp|1 Wkh vdodu| lv sduwo| frqvxphg/ dqg sduwo|
vdyhg e| |rxqj djhqwv1 Vdylqjv duh h{suhvvhg hlwkhu lq irup ri vhoi0ixqglqj ri
sk|vlfdo lqyhvwphqw dfwlylw| uhodwhg wr lqglylgxdo surgxfwlrq/ ru ghsrvlwv lvvxhg
e| qdqfldo lqwhuphgldulhv +li dq| h{lvw,1
Surgxfwlrq lv fduulhg rxw hlwkhu e| lqglylgxdov +krph0surgxfwlrq, ru upv1 Lq
dq| fdvh/ surgxfhuv rshudwh lq d shuihfwo| frpshwlwlyh idvklrq1 Lqglylgxdov kdyh






zkhuh/ t| lv wkh rxwsxw wkdw fdq eh surgxfhg e| d vlqjoh djhqw frpelqlqj dffx0
pxodwhg sk|vlfdo fdslwdo g|/ dqg oderxu/ ,|/  : f lv dq h{rjhqrxv surgxfwlylw|
sdudphwhu/ dqg | lv dq h{whuqdolw| hhfw dvvrfldwhg zlwk wkh surfhvv ri fds0




8Doo wkh zd| wkurxjk wkh sdshu zh dvvxph wkh fdvh ri d orjdulwkplf xwlolw| ixqfwlrq +l1h1
 @ 3,/ dowkrxjk zh zrxog uhihu rffdvlrqdoo| wr wkh pruh jhqhudo fdvh ri   3 1Qrqh ri wkh
uhvxowv ghshqgv rq wklv dvvxpswlrq zklfk lv phdqw rqo| wr vlpsoli| wkh dqdo|vlv1
8
Lqglylgxdov hqjdjhg lq surgxfwlrq dfwlylw| ehkdyh dffruglqj wr wkh shuihfw frp0
shwlwlrq vfkhph1 Dffxpxodwlrq ri sk|vlfdo fdslwdo qhfhvvdu| uhtxluhv rqh shulrg1
Wkhuhiruh/ lqglylgxdov lqyhvw lq vdih surgxfwlrq zkhq |rxqj/ klulqj oderxu dqg
surgxflqj zkhq rog1
Ilupv kdyh dffhvv wr wkh iroorzlqj ulvn| surgxfwlrq ixqfwlrq=
t| ’ |EZg|
q,3q| 1 +516,
Wzr pdlq glhuhqfhv fkdudfwhulvh +516, zlwk uhvshfw wr +515,= l1 wkh suhvhqfh ri
wkh qhz whup/ Z/ zklfk lv d wlph0lqyduldqw vwrfkdvwlf surgxfwlylw| vkrfn zklfk lv
htxdo wr  zlwk suredelolw| Rc dqg wr f zlwk suredelolw| R> ll1 wkh sdudphwhuv /
dqg qc zklfk duh dvvxphg wr eh glhuhqw iurp / dqg k1 Lq sduwlfxodu/ zh dvvxph
wkdw R : / dv zhoo dv Rq : k dqg RE q : E k/ zklfk hqvxuh wkdw=
l1 wrwdo h{shfwhg surgxfwlylw| ri wkh ulvn| whfkqrorj| lv kljkhu wkdq wkdw ri wkh
vdih> ll1 uhwxuqv rq erwk oderxu dqg fdslwdo duh kljkhu xqghu wkh ulvn| whfkqrorj|
wkdq xqghu wkh vdih iru dq| jlyhq ohyho ri fdslwdo shu xqlw ri oderxu1 Dv lq wkh iru
wkh vdih whfkqrorj|/ sk|vlfdo fdslwdo dffxpxodwlrq uhtxluhv rqh shulrg1 Uhvroxwlrq
ri xqfhuwdlqw| derxw wkh surgxfwlylw| ri fdslwdo wdnhv sodfh dw wkh ehjlqqlqj ri
wkh shulrg diwhu lqyhvwphqw wrrn sodfh1 Wkhuhiruh/ upv* lqyhvwphqw lv d ulvn|
dfwlylw|1 Qrwh wkdw upv kdyh qr fdslwdo hqgrzphqw/ vr wkdw wkh| rshudwh li dqg
rqo| li wkh| duh h{whuqdoo| ixqghg1 Lq wkh prgho/ h{whuqdo qdqflqj wdnhv wkh
irup ri ohqglqj e| qdqfldo lqwhuphgldulhv/ zklfk lq wxuq ixqg wkhpvhoyhv lvvxlqj
ghsrvlw frqwudfwv/ dv h{sodlqhg lq wkh iroorzlqj vxevhfwlrq1
Ilqdoo|/ ixoo ghsuhfldwlrq ri fdslwdo lv dvvxphg erwk iru upv*/ dqg lqglylgxdov*
surgxfwlrq1
5141 Ilqdqfldo Vhfwru
Zh dvvxph wkh whfkqrorj| dvvrfldwhg zlwk ohqglqj lpsolhv hfrqrplhv ri vfdoh1
Wkhuhiruh/ dffruglqj wr vwdqgdug wudqvdfwlrq frvw wkhru|/ vdyhuv zloolqj wr ixqg
upv* lqyhvwphqw dfwlylw| kdyh lqfhqwlyh wr ghohjdwh wkh ohqglqj0wdvn wr dq lqwhu0
phgldu|/ zklfk srrov vdylqjv wkurxjk ghsrvlw frqwudfwv/ dqg xvhv wkh surfhhglqjv
wr ixqg upv1 Dv d vlgh uhpdun zh qrwh wkdw/ jlyhq wkh vwuxfwxuh ri wkh prgho/
wkh h{lvwhqfh ri d ghohjdwhg0vfkhph fdq eh mxvwlhg dovr rq wkh jurxqgv ri dv|p0
phwulf lqirupdwlrq ehwzhhq eruurzhuv dqg ohqghuv dowkrxjk wkhuh lv qrw qhhg wr
lqwurgxfh wklv h{solflwo|19 Dv ixoo| ghvfulehg odwhu rq/ zh frxsoh wkh h{lvwhqfh
9Dvvxph wkdw rqo| wkh eruurzhu nqrzv wkh uhwxuq rq lqyhvwphqw surmhfwv kh rshudwhv zlwkrxw
lqfxuulqj vrph frvw1 Wklv lpsolhv wkh h{lvwhqfh ri dq h{ srvw yhulfdwlrq sureohp iru ohqghuv
9
ri hfrqrplhv wr vfdoh lq qdqfldo wudqvdfwlrqv/ zlwk hfrqrplhv wr vshfldol}dwlrq1
Wklv surylghv d mxvwlfdwlrq iru wkh fr0h{lvwhqfh ri pruh wkdq rqh odujh vl}h lq0
whuphgldu| rshudwlqj lq wkh ghsrvlw0fuhglw pdunhw1:
61 Djhqwv* ehkdylrxu
6141 Ilupv
Dw hdfk wlph | hdfk up ghpdqgv ordqv wr qdqfh lqyhvwphqwv lq sk|vlfdo fdslwdo/
dqg/ lq wkh iroorzlqj shulrg/ li sk|vlfdo lqyhvwphqw wxuqv rxw wr eh vxffhvvixo/
ghpdqgv oderxu wr uxq surgxfwlrq1 Shuihfw frpshwlwlrq hqvxuhv erwk wkh zdjh
zrunhuv duh sdlg/ |/ dqg wkh udwh ri uhwxuq sdlg wr ohqghuv/ -,|/ duh htxdo wr
pdujlqdo surgxfwlylw| ri oderxu/ dqg fdslwdo uhvshfwlyho|/





Iru hdfk lqglylgxdo ri jhqhudwlrq |/ shulrg  frqvxpswlrq/ Sc|/ lv jlyhq e| oderxu
lqfrph/ |/ plqxv vdylqjv/ r|1 Vdylqjv duh hlwkhu lq irup ri vhoi0qdqflqj ri
lqyhvwphqw lq wkh vdih whfkqrorj|/ e|/ ru ghsrvlwv/ _|/ vr wkdw zh zulwh Sc| ’






|n  |n,|n n-_| _|/ +616,
zklfk udlvhv wkh qhhg iru ohqghuv hlwkhu wr prqlwru wkh eruurzhuv ru wr pdnh wkhp vljq vwdqgdug
ghew frqwudfwv zlwk qrq shfxqldu| orvvhv1 Dvvxph prqlwrulqj frvwv lpso| hfrqrplhv wr vfdoh1
D odujh qxpehu ri ulvn|0lqghshqghqw lqyhvwphqw surmhfwv h{lvwv/ lq idfw d frqwlqxxp ri pdvv
K1 Wkhuhiruh/ surylghg wkdw frvwv dvvrfldwhg zlwk wkh qrq0frqyh{ prqlwrulqj whfkqrorj| duh
qrw wrr kljk/ wkh vwdqgdug dujxphqw surgxfhg e| Gldprqg +4<;7, dssolhv dffruglqj wr zklfk
ghohjdwhg prqlwrulqj surylghv wkh pruh h!flhqw qdqfldo vxshuvwuxfwxuh1 Dfwxdoo|/ vlqfh wkh
qdqfldo lqwhuphgldu| ixqgv d frqwlqxxp ri surmhfwv zlwk l1l1g uhwxuqv/ lw fdq frpplw lwvhoi wr
{hg ghwhuplqlvwlf uhsd|phqwv wr ghsrvlwruv1 Zh duh wkhuhiruh lq wkh olplw fdvh ri Gldprqg*v
prgho zkhuh ghohjdwlrq frvwv duh htxdo wr }hur/ dqg wkh uhwxuq rq ghsrvlwv lv hqwluho| vdih1
:Qrwh wkdw wkh frh{lvwhqfh ri qdqfldo lqwhuphgldulhv gxh wr wkh h{lvwhqfh ri hfrqrplhv wr
vshfldol}dwlrq/ lv shuihfwo| vxvwdlqdeoh vlqfh zh dvvxph wkh h{lvwhqfh ri d frqwlqxxp ri upv1 Lq
idfw/ wklv lpsolhv wkdw hdfk sruwlrq ri wkh hqwluh srsxodwlrq ri upv kdv wkh vdph srwhqwldo iru
ulnv glyhuvlfdwlrq dv wkh wrwdo srsxodwlrq lwvhoi1
:
dffruglqj wr zklfk/ li wkh lqglylgxdo uxqv surgxfwlrq/ wkhq S2c| lv jlyhq e| wkh rxw0
frph ri wkh surgxfwlrq surfhvv/ |gk|n,
3k
|n / plqxv wkh frvw ri oderxu/ |n,|n1
;
Li/ rq wkh rwkhu kdqg/ wkh lqglylgxdo vdyhv lq irup ri ghsrvlwv/ S2c| zloo eh mxvw htxdo
wr ryhudoo uhwxuq dvvrfldwhg zlwk ghsrvlwv/< -_| _|/ zkhuh -
_
| lv wkh jurvv uhwxuq shu
xqlw ri ghsrvlw1
\rxqj lqglylgxdov fkrrvh e| dqg _|/ dv zhoo dv wkh dprxqw ri oderxu wr kluh lq
wkhlu vhfrqg shulrg ri olih/ ,_|n/






































dE k|ngk|n,_3k|n  |no  f> +61:,
Qrwh wkdw/ lq doo vxevhtxhqw dqdo|vlv zh gurs wkh  lq rughu wr vlpsoli| qrwdwlrq1
615141 Ghpdqg ri ghsrvlwv yhuvxv lqglylgxdo surgxfwlrq
Iurp wkh vroxwlrq ri +617, lw iroorzv/
;Lq wklv fdvh gw @ 3, Ugw gw @ 31
<Lq wklv fdvh wkh lqglglyxdo grhv qrw uxq surgxfwlrq vr wkdw wkh uvw wzr hohphqwv ri wkh
UKV ri +616, duh erwk htxdo wr }hur1
43Ri frxuvh wkh ghflvlrq derxw ogw lv uhohydqw li dqg rqo| li wkh lqglylgxdo hqjdjhv lq surgxfwlrq1
44Hdfk ri wkh zhdn lqhtxdolwlhv krog dv d vwulfw htxdolw| li wkh fruuhvsrqglqj pd{lpl}lqj
yduldeoh kdv dq rswlpdo ohyho glhuhqw iurp }hur/ dqg dv d vwulfw lqhtxdolw|/ rwkhuzlvh1
45Qrwh wkdw=









o4w.4 zw.4ow.4 .Ugw gw 1
;
Uhvxow 41 Lq htxloleulxp/ li k : E	-_| krogv/ djhqwv vdyh rqo| yld lqyhvwphqw
lq vdih surgxfwlrq +ghsrvlwv,1 Zkhqhyhu k ’ -_| wkh| duh lqglhuhqw1
Surri1 Lq htxloleulxp/ frqvlghulqj | ’ &|c wkh rswlpdolw| frqglwlrqv uhodwlyh
wr wkh fkrlfh ri eW| dqg _
W
| +vhh htxdwlrqv +618,/ dqg +619,/ uhvshfwlyho|,/ ehfrphv













zkhuh k lv wkh htxloleulxp udwh ri uhwxuq rq fdslwdo lq fdvh ri vhoi surgxfwlrq1











zklfk lq wxuqv lpsolhv k
-_|
	  Li wkh uhyhuvh frqglwlrq krogv/ wkhq e| : fc _| ’ fc
zrxog eh rswlpdo1 Ilqdoo| li k
-_|
’ krogv/ wkhq lqglylgxdov duh lqglhuhqw ehwzhhq
ghsrvlwv dqg vhoi qdqflqj 
Dffruglqj wrUhvxow 4/ lqglylgxdov* ghflvlrqv uhvxow jhqhudoo| lqwr wzr srvvleoh
glhuhqw qdqfldo uhjlphv=
l1 Ilqdqfldo dxwdun| +ID,1 Lqglylgxdov vdyh rqo| wkurxjk vhoi0qdqflqj +e| :
fc _| ’ fc , rW| ’ eW| ,1 Qrwh wkdw/ lq wklv fdvh/ g|n ’ eW| krogv1
ll1 Ilqdqfldo lqwhuphgldwlrq +IL,1 Lqglylgxdov vdyh rqo| yld ghsrvlwv/ +eW| ’
fc _W| : fc , rW| ’ _W| ,1 Ilqdqfldo lqwhuphgldulhv srro doo vdylqjv/ dqg ixqg
upv1 Lq wklv fdvh/ lqyhvwphqw lv ixqghg rqo| yld h{whuqdo qdqfh lq irupv
ri ordqv/ g|n ’ K|146
46Qrwh wkdw lq wkh shfxoldu fdvh lq zklfk #
Ugw
@ 4/ krogv wkhuh lv d wklug srvvlelolw|/ zklfk lv
wkdw djhqwv vdyh sduwo| wkurxjk ghsrvlwv dqg sduwo| wkurxjk vhoi qdqflqj1 Lq idfw li wkh udwh ri
uhwxuq lv wkh vdph dfurvv vdylqj rssruwxqlwlhv/ vr wkdw dq| frpelqdwlrq ri l1 dqg ll1 lv rswlpdo1
Lq wklv fdvh wkh frpsrvlwlrq ri vdylqjv lv lqghwhuplqdwhg1 Dv h{sodlqhg odwhu wklv shfxoldu fdvh
grhv qrw sod| d pdmru uroh lq wkh dqdo|vlv1
<
71 Wkh hfrqrp| xqghu qdqfldo dxwdun|
Xqghu qdqfldo dxwdun| hdfk lqglylgxdo vdyhv lq irup ri vhoi0lqyhvwphqw lq sur0
gxfwlrq dffruglqj wr +515,/ ^l1h1 e| : fc _| ’ f‘1 Wkhuhiruh/ upv gr qrw rshudwh1
Iurp wkh uvw rughu frqglwlrq uhodwlyh wr wkh fkrlfh ri e| +htxdwlrq +619,, zh kdyh
e| ’ r
8| zkhuh r8 ’ 2n4 lv wkh vdylqj udwh1
47 Iurp htxdwlrq +61:,, zh kdyh
| ’ E k|&k| 
Orqj0Uxq Jurzwk1 Dw hdfk wlph |/ wkh htxloleulxp ri wkh hfrqrp| lv jlyhq




| ’ E k|&k|
r| ’ |r8
&|n ’ r|1
Wkh uvw htxdwlrq uhihuv wr wkh h{whuqdolw| dvvrfldwhg zlwk fdslwdo dffxpxodwlrq1
Wkh vhfrqg rqh jlyhv wkh htxloleulxp ohyho ri zdjhv1 Wkh wklug lv wkh plfurhrqrplf
vdylqj ixqfwlrq dqg/ wkh qdo htxdwlrq ghvfulehv wkh htxloleulxp lq wkh pdunhw
iru fdslwdo= shulrg |n fdslwdo shu up/ g|n ’ &|n/48 htxdov shulrg | lqglylgxdo
vdylqjv1 V|vwhp +714, jhqhudwhv wkh htxloleulxp ydoxh ri &|nc dv d ixqfwlrq ri &|=





’ r8E k / +715,
zkhuh }8 lv wkh jurzwk udwh xqghu qdqfldo dxwdun|149
47 iurp htxdwlrq +619, zh kdyh=
4




zklfk ohdgv wr hw @ 45.zw1
48Qrwh wkdw/ lq htxloleulxp/ hdfk lqglylgxdo kluhv rqh xqlw ri oderxu vr wkdw nw.4 @ Nw.41
49Qrwh wkdw/ vlqfh lq htxloleulxp/ |w @ #nw/ wkh jurzwk udwh ri rxwsxw lv wkh vdph dv wkh
jurzwk udwh ri wkh vwrfn ri fdslwdo shu khdg1
43
81 Wkh hfrqrp| xqghu qdqfldo lqwhuphgldwlrq
Wklv vhfwlrq ghvfulehv wkh pdfurhfrqrplf htxloleulxp dvvrfldwhg zlwk wkh h{0
lvwhqfh ri d fuhglw pdunhw lq zklfk qdqfldo lqwhuphgldulhv rshudwh srrolqj doo
vdylqjv dqg ixqglqj upv* lqyhvwphqwv1 Zh uhihu wr vxfk htxloleuld dv qdqfldo
lqwhuphgldwlrq +IL, htxloleuld1 Lq wkh iroorzlqj dqdo|vlv zh lghqwli| wkh vhw ri
vxsso|0vlgh frqglwlrqv qhfhvvdu| iru wkh h{lvwhqfh ri d IL htxloleulxp1 Pdwfklqj
wkhvh frqglwlrqv zlwk wkh ghpdqg0vlgh rqhv ghvfulehg lq wkh suhylrxv vhfwlrq do0
orzv xv wr fkdudfwhulvh wkh surfhvv ri hphujhqfh ri d fuhglw pdunhw/ dv zhoo dv lwv
vxevhtxhqw hyroxwlrq/ dqg lpsdfw rq hfrqrplf ghyhorsphqw1
8141 Ghpdqg iru ghsrvlwv dqg ghpdqg iru ordqv
Dffruglqj wr Uhvxow 4/ zkhqhyhu wkh lqwhuphgldulhv duh deoh wr jxdudqwhh dq lq0
whuhvw udwh rq ghsrvlwv/ -_| vxfk wkdw
k
-_|
	 / ghsrvlwv vwurqjo| grplqdwh vhoi
qdqflqj/ vr wkdw lqglylgxdo*v vdylqjv zloo eh lq irup ri ghsrvlwv1 Wkhq/ wkh
uvw rughu frqglwlrq uhodwlqj wr wkh fkrlfh ri vdylqjv lq irup ri ghsrvlwv/ _| +vhh
htxdwlrq +618,,/ gluhfwo| lpsolhv/ _| ’ r8U|/ zkhuh r8U ’ 2n4 lv wkh vdylqj udwh1
4:
Ghpdqg iru ordqv e| wkh vlqjoh up/ dv ghulyhg iurp htxdwlrq +614,/ lv






8151 Fuhglw pdunhw vwuxfwxuh
Qrq0frqyh{lwlhv dvvrfldwhg zlwk wkh ohqglqj whfkqrorj| lpso| wkh fuhglw pdunhw
kdv d qrq shuihfwo| frpshwlwlyh vwuxfwxuh1 Pruhryhu/ dv zh douhdg| phqwlrqhg/
zh doorz iru dqrwkhu vrxufh ri edqnv pdunhw0srzhu/ zklfk lv wkh h{lvwhqfh ri
hfrqrplhv ri vshfldolvdwlrq1 Wklv jhqhudwhv wkh srvvlelolw| ri d fuhglw pdunhw lq
4:Iurp htxdwlrq +618, zh jhw=
4






zklfk lpsolhv gw @ 45.zw1 Lw lv zruwk qrwlqj wkdw wkh vdylqj udwh lv wkh vdph dv xqghu qdqfldo
dxwdun|1 Wklv lv gxh wr wkh orj0olqhdu vshflfdwlrq1 Dv/ wkhru| vxjjhvwv/ hhfwv ri qdqfldo lqwhu0
phgldwlrq rq vdylqj udwhv duh dpeljxrxv/ zklfk lv frquphg e| hpslulfdo hylghqfh ^vhh Sdjdqr
+4<<6,‘1 Wkhuhiruh/ zh uhjdug dv sduwlfxoduo| dssursldwh wkh fkrlfh ri d orj0olqhdu vshflfdwlrq1
Lq idfw/ wklv dvvxpswlrq doorzv xv wr ghulyh uhvxowv zklfk duh lqghshqghqw rq wkh hhfw ri 0
qdqfldo ghyhorsphqw rq wkh vdylqj udwh1 Krzhyhu/ zh dovr vwuhvv/ wkdw qrqh ri uhvxowv fuxfldoo|
ghshqgv rq wklv vshflf dvvxpswlrq1
44
zklfk pruh wkdq rqh qdqfldo lqwhuphgldu| rshudwhv1 Pruh vshflfdoo|/ wkh vwuxf0
wxuh ri wkh fuhglw pdunhw lv prghoohg dffruglqj wr d prgho ri vsdwldo prqrsrolvwlf
frpshwlwlrq1 Uhjduglqj wkh whuplqrorj| xvhg lq wkh iroorzlqj glvfxvvlrq/ dv d
pdwwhu ri vlpsolflw|/ zh zloo xvh wkh whupv edqnv iru qdqfldo lqwhuphgldulhv/ dqg
edqnlqj vhfwru dqg lqwhuphgldwlrq vhfwru/ lqwhufkdqjhdeo|1
Zh dvvxph wkh frqwlqxxp ri upv ghpdqglqj h{whuqdo qdqfldo uhvrxufhv wr
eh xqlirupo| glvwulexwhg rq wkh flufxpihuhqfh ri d flufoh zlwk ohqjwk M14; Ilupv
fdqqrw fkdqjh wkhlu orfdwlrq1 Hdfk edqn kdv rqh vlqjoh orfdwlrq lq wkh flufoh1 Dv
douhdg| h{sodlqhg/ hdfk edqn ixqgv lwvhoi lvvxlqj ghsrvlw frqwudfwv wr vdyhuv/ dqg
ixqgv srwhqwldo lqyhvwruv1
Edqnv rshudwh dffruglqj wr d qrq0frqyh{ ohqglqj whfkqrorj|/ zklfk lpsolhv
frqvxpswlrq ri d {hg dprxqw ri sk|vlfdo uhvrxufhv/ ./ soxv d iudfwlrq S 	  shu
xqlw ri doorfdwhg ordqv/ lq hdfk shulrg1 Wkh h{lvwhqfh ri hfrqrplhv wr vshfldolvdwlrq
lv prghoohg dvvxplqj/
SE5 : Jc zlwk / *4
5<fn
SE5 ’ fc dqg *4
5<fn
SE5 ’ 7S
zkhuh 5| lv wkh glvwdqfh ehwzhhq wkh qdqfldo lqwhuphgldu| dqg wkh up1 Wkh
forvhu lv d up wr d sduwlfxodu edqn wkh kljkhu lv wkh frvw dgydqwdjh ri wklv
sduwlfxodu edqn zlwk uhvshfw wr wkh rwkhu edqnv1 Dq lpsolfdwlrq ri wklv dvvxpswlrq
lv wkdw/ dv zh zloo vkrz odwhu/ dv wkh qxpehu ri edqnv lqfuhdvh lqgxflqj lqwhu0edqn
frpshwlwlrq/ hdfk edqn lv irufhg wr vshfldol}h lwv ehkdylrxu/ wkhuhe| ehfrplqj
pruh frvw0h!flhqw1
Wkh edodqfh vkhhw ghvfulelqj vrxufhv dqg xvhv ri ixqgv iru hdfk edqn rshudwlqj







SE5K|_5 n ./ +815,
zkhuh (| duh ghsrvlwv srrohg e| wkh edqn/
U 5|
f




lv djjuhjdwh yduldeoh frqvxpswlrq ri uhvrxufhv gxh wr prqlwrulqj frvwv/ dqg .
lv {hg frqvxpswlrq ri uhvrxufhv1 Edqnv dfw dv sulfh wdnhuv lq wkh pdunhw iru
ghsrvlwv1 Wkhuhiruh/ hdfk edqn wdnhv dv jlyhq wkh ghsrvlw frqwudfw wr eh rhuhg
wr vdyhuv/ Wklv frqwudfw lpsolhv wkh sd|phqw ri d vdih jurvv lqwhuhvw udwh -_| 1
4<
4;Wklv vsdwldo qdwxuh ri wkh prgho frxog eh lqwhusuhwhg olwhudoo|1 Li vr d srlqw lq wkh flufoh frxog
eh hlwkhu lqwhusuhwhg dv d sk|vlfdo orfdwlrq/ ru dv rqh ri wkh hfrqrp|*v vhfwruv1 Krzhyhu/ wkh
fkdudfwhulvwlfv vsdfh frxog dovr eh jlyhq d orfdwlrq0iuhh lqwhusuhwdwlrq lq whupv ri glhuhqwldwlrq
ri rwkhu surgxfw dwwulexwhv1
4<Qrwh wkdw edqnv duh deoh wr frpplw wkhpvhoyhv wr {hg vdih uhsd|phqw rq ghsrvlwv eh0
45
815141 Edqn ehkdylrxu












plqxv frvwv dvvrfldwhg zlwk ghsrvlwv/ -_|(|1 Vxevwlwxwlqj iru _| dqg K| ’ K|E-
,
|











Hdfk edqn  vhohfwv wkh ohyho ri -,c| dqg 5

| zklfk pd{lpl}h surwv1 Qrwh wkdw zh
gr qrw doorz iru dq| ghjuhh ri sulfh glvfulplqdwlrq lq wkh ordq pdunhw1 Wklv lv
ehfdxvh zh dvvxph wkdw upv orfdwhg dorqj wkh flufoh orrn h{ dqwh dv lghqwlfdo wr
wkh edqn1 Wkh edqn nqrzv wkdw h{0srvw vrph upv zloo eh pruh glvwdqw/ dqg
wkhuhiruh frvwo| wr vhuyh wkdq rwkhuv/ exw h{0dqwh lw fdqqrw glvfulplqdwh dprqj
wkhp153 Wklv pd{lplvdwlrq sureohp idfhg e| d jhqhulf edqn  lv vxemhfw wr wkh




M li -,c| 	 7-
,c
|
M  2S?|3 75| li -,c| : 7-,c|
M  S?|3 75| li -,c| ’ 7-,c|
+817,
zkhuh/ -,c| lv wkh lqwhuhvw udwh rq ordqv fkdujhg e| wkh edqn/ lv M lv wkh ryhudoo
vl}h ri wkh pdunhw/ ?| lv wkh qxpehu ri edqnv/ 75

| / dqg 7-
,c
| duh wkh pdunhw vkduh
fdxvh wkh| duh ixqglqj d frqwlqxxp ri lghqwlfdo ulvn lqghshqghqw surmhfw zklfk hqdeohv wkhp wr
frpsohwho| glyhuvli| ulvnv dvvrfldwhg zlwk ordqv1
53Wkh lqwxlwlrq iru wklv dvvxpswlrq lv wkdw lqwhuphgldwlrq frvwv dvvrfldwhg zlwk d vshflf up
duh/ wr d juhdw h{whqw/ wkh uhvxow ri wkh hyroxwlrq ri wkh uhodwlrqvkls ehwzhhq wkh up dqg wkh
edqn vxevhtxhqw wr wkh ixqglqj vwdjh1 Dv orqj dv wkh sdwwhuq ri wklv hyroxwlrq lv suhglfwdeoh
d sulrul/ wkh edqn lv qrw deoh wr suhglfw qdqfldo lqwhuphgldwlrq frvwv dvvrfldwhg zlwk d vshflf
up1 Kdylqj vdlg wkdw/ lw kdv wr eh vdlg wkdw wklv sduwlfxodu dvvxpswlrq lv dq lqqrtxrxv rqh1
Lqwurgxflqj ixoo sulfh glvfulplqdwlrq zrxog lpso| dq htxloleulxp zkrvh surshuwlhv duh vlplodu
wr wkrvh ri wkh rqh zh ghulyh/ dqg pruhryhu hqwluho| frqvlvwhqw zlwk doo wkh uhvxowv lq wkh sdshu1
Iru dq h{dpsoh ri wkh ixoo glvfulplqdwlrq dssurdfk vhh Vxvvpdq +4<<6,1
46
dqg wkh lqwhuhvw udwh rq ordqv fkdujhg e| wkh rwkhu frpshwlwruv154 Wkh edqn 
wdnhv ?| dv zhoo dv 75

| c dqg 7-

| dv jlyhq1 Wkh pd{lplvdwlrq sureohp idfhg e| hdfk





















iR-,|  dE n SE5|oj-_| ’ b/
zkhuh wkh Odjudqjhdq pxowlsolhu b lv htxdo wr }hur li +817, lv vdwlvhg dv vwulfw
lqhtxdolw|/ dqg srvlwlyh rwkhuzlvh1
8161 Ordqv pdunhw htxloleulxp
Zh irfxv rq v|pphwulf htxloleuld1 D v|pphwulf htxloleuld lpsolhv rswlpdo ydoxhv






| / iru dq|  9’ 1 Wzr
srvvleoh fdvhv hphujh/ +ll, dqg +l,/ ghshqglqj rq wkh pdunhw*v vkduh frqvwudlqw
5| n 5

|  M?| / ehlqj elqglqj +ll, ru qrw +l,1




 9’ / zkhuh 56 lv wkh vkduh ri wkh pdunhw vhuyhg e| hdfk edqn rshudwlqj dv d
54H{suhvvlrq +817, ghvfulehv d vwdqgdug ihdvlelolw| frqvwudlqw1 Lq rughu iru wkh pdunhw vkduh
vhohfwhg e| hdfk ri wkh qw rshudwlqj edqnv wr eh ihdvleoh wkh vxp ri wkh pdunhw vkduhv kdv wr eh
qrw juhdwhu wkdq wkh hqwluh pdunhw1 Wklv frqvwudlqw lv wkh ruljlq ri vwudwhjlf lqwhudfwlrq dprqj
upv1
55Wkh wzr uvw rughu frqglwlrqv duh=
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prqrsrolvw1 Qrwh wkdw wklv htxloleulxp lv ihdvleoh li dqg rqo| li 56  M
2?|
156 Pruh
suhflvho|/ lq wklv vlwxdwlrq hdfk edqn vhwv d frpelqdwlrq ri wkh pdunhw vkduh/ 56/











’ E n SE56| /
krog vlpxowdqhrxvo|1 Vlqfh doo edqnv duh lghqwlfdo/ v|pphwu| lpsolhv wkdw wkh
rswlpdo frpelqdwlrq ri -,| dqg 5
6 zloo eh wkh vdph iru doo edqnv1
ll1 Frpshwlwlrq dprqj edqnv1 Wklv lv wkh fdvh zkhqhyhu 56 : M
2?|
1 Lq
wklv fdvh d frqmhfwxuhg v|pphwulf Qdvk htxloleulxp zrxog eh=
5| ’ 5












iru dq| sdlu ri edqnv/  dqg 1 Wr frqup wkdw wklv vlwxdwlrq fruuhvsrqgv wr d Qdvk
htxloleuld/ zh dqdo|vh li d vlqjoh edqn  zrxog ehqhw iurp ghyldwlqj1 Ghyldwlrq
lpsolhv vhwwlqj hlwkhu -,c| ru 5

| ru erwk glhuhqw iurp wkh ydoxhv vshflhg deryh1
Lw lv fohdu wkdw dq| dwwhpsw e| wkh edqn wr vhw -,c| : -
,
| zrxog eh iuxvwudwhg1
Wkh edqn zrxog vhuyh rqo| d pdunhw vkduh htxdo wr M
2?|
/ dw dq kljkhu lqwhuhvw udwh
zklfk lv vxe0rswlpdo157 Dvvxph wkhq wkdw wkh up vhhnv dq kljkhu ydoxh ri 5|/ iru
lqvwdqfh 56 : M
2?|
/ ohdylqj xqfkdqjhg -,|1 Qrwh wkdw/ wdnlqj dv jlyhq rwkhu edqnv*
dfwlrqv/ wkh edqn fdq dfklhyh 56 dv orqj dv 56 	 M S?|3 75| 1 Dvvxplqj wklv lv
frqyhqlhqw iru edqn / frpshwlwruv zrxog uhso| lq wkh vdph zd| vr wkdw dw wkh hqg
wkh htxloleulxp zrxog lpso| djdlq 5| ’ M2?| 1 Ilqdoo|/ wkh edqn pljkw ghflgh wr vhw
56Zkhqhyhu wkh uhyhuvh lv wuxh/ 5qw}p A K iroorzv/ zklfk lv qrw ihdvleoh vlqfh wkh vl}h pdunhw
vhuyhg e| wkh qw edqnv/ 5qw}p fdqqrw eh juhdwhu wkdq wkh ryhudoo vl}h ri wkh pdunhw/ K1
57Li Uo>lw A U
o
w wkhq qr rqh ri wkh upv orfdwhg ehwzhhq }
p dqg K5qw zloo ghpdqg ordqv iurp
wkh edqn1 Edqn l zloo wkhq vhuyh d vkduh K5qw dw wkh kljkhu lqwhuhvw udwh1 Wkhuhiruh/ wkh dfwxdo
vkduh vhuyhg e| edqn l zrxog eh }w @ K5qw 1 Li vr/ edqn l lv qrw ehkdylqj rswlpdoo| ehfdxvh wkh
lqwhuhvw udwh lv wrr kljk wkdq wkh pd{lplvlqj rqh1
48
d orzhu ydoxh ri -,| dqg d orzhu ydoxh ri 5| exw wklv vwudwhj| jlyhv orzhu surwv
wkdq wkh rswlpdo rqh vlqfh surwv duh dq lqfuhdvlqj ixqfwlrq ri 5|1 Vr qdoo|/ wkh
frqmhfwxuhg Qdvk htxloleulxp wxuqv rxw wr eh wkh rqo| htxloleulxp ri wkh jdph1










 K| -_|.1 +81:,
Edqnv idfh srwhqwldo frpshwlwlrq1 Srwhqwldo frpshwlwruv kdyh dq lqfhqwlyh wr hqwhu
wkh fuhglw pdunhw li dqg rqo| li wkh| fdq pdnh srvlwlyh surwv1 Wkhuhiruh/ lq rughu
iru wkh fuhglw pdunhw wr eh lq htxloleulxp/ l1h1 lq rughu wr kdyh dq htxloleulxp
qxpehu ri edqnv/ wkh iroorzlqj frqglwlrq kdv wr krog iru vrph qlwh ydoxh ri
?W| : f=
Z.| ’ f 1 +81;,
Dw wklv vwdjh srwhqwldo qhz frpshwlwruv kdyh qr lqfhqwlyh wr hqwhu wkh pdunhw1
Qrwlfh wkdw wkh htxloleulxp frqglwlrq lv h{suhvvhg dv d vwulfw htxdolw| rqo| ehfdxvh
zh phdvxuh wkh qxpehu ri edqnv dv d frqwlqxrxv yduldeoh/ l1h1 zh glvuhjdug wkh
idfw wkdw ?| lv dq lqwhjhu/ dq dvvxpswlrq zklfk lv pdgh rqo| wr vlpsoli| wkh
h{srvlwlrq1 Erwk vwdelolw|/ dqg h{lvwhqfh ri wklv htxloleulxp duh dqdo|vhg lq wkh
iroorzlqj vxevhfwlrq1
8171 Pdfurhfrqrplf htxloleulxp
Jlyhq edqnv* dqg lqglylgxdov* ehkdylrxu/ wkh iroorzlqj uhodwlrqvklsv krog iru -,|













zkhuh wkh h{suhvvlrq iru wkh lqwhuhvw udwh rq ghsrvlwv lv irxqg e| frpelqlqj htxd0
wlrqv +819,/ dqg +81<,1 Wkhq/ uhfdoolqj wkdw
|n ’ E q|n&q|n1











-,| ’ q +8145,
|n ’ E q&|n
Wxuqlqj wr wkh fuhglw pdunhw  rzv ri ixqgv/ zh qrwh wkdw/ lq htxloleulxp/ wkh
qxpehu ri upv rshudwlqj dw wlph | fdq eh zulwwhq dv s ’ 4?EMc 2?|56/58 vr
wkdw/ ,|n ’ MRs /
59 dqg K|n ’ MRs &|n/
5: iroorz1 Pruhryhu/ lq htxloleulxp/ djjuhjdwh
ghsrvlwv/ M(| ’ Mr8U| ’ Mr8UEq&|/ kdyh wr eh htxdo wr xvhv ri ixqgv +l1h1
ordqv soxv frqvxpswlrq ri uhvrxufhv, pdgh e| wkh ?| rshudwlqj edqnv1 Wkhuhiruh/
xvlqj htxdwlrq +815,/ wkh djjuhjdwh edodqfh vkhhw htxdwlrq iru wkh fuhglw pdunhw
fdq eh zulwwhq dv=5;









&|n n ?|./ +8146,
zklfk lpsolhv
&|n ’






58Ilupv duh xqlirupdoo| glvwulexwhg dorqj wkh flufoh ri ohqjwk K1 Zkhqhyhu qpw edqnv rshudwh
dv orfdo prqrsrolvwv/ hdfk vhuylqj d pdunhw vkduh htxdo wr }p/ wkh wrwdo vkduh ri wkh pdunhw
vhuyhg e| wkhvh lqwhuphgldulhv lv 5qw}p  K1 Wklv lv dovr wkh pdvv ri upv vhuyhg e| edqnv1
Ilupv/ lq wkh vsdfh K  5qpw }p duh qrw vhuyhg1 Zkhqhyhu edqn frpshwh hdfk rwkhu/ doo wkh
pdunhw K lv vhuyhg/ l1h1 wkh pdvv ri ixqghg upv lv K= Wkhuhiruh/ lq jhqhudo/ i @ plq^5qw}p> K‘
krogv1
59Lq htxloleulxp wkh dprxqw ri oderxu kluhg e| hdfk up/ ow.4/ lv htxdo wr wkh djjuhjdwh pdvv
ri oderxu K glylghg e| wkh pdvv ri vxffhvvixo upv/ si 1
5:Qrwh wkdw/ jlyhq/ Dw.4 @ n
4
w.4 / dqg U
o












5;Irupdoo|/ djjuhjdwlqj wkh edodqfh vkhhw htxdwlrq +vhh htxdwlrq +815,, dfurvv edqnv zh jhw









3 ewg} lv djjuhjdwh ordqv/ dqg 5qw
U }w
3 f+},g}ew . qwH lv djjuhjdwh frqvxpswlrq ri
uhvrxufhv e| wkh fuhglw vhfwru1
4:
Ilqdoo|/ iuhh hqwu| lq wkh fuhglw pdunhw lpsolhv wkdw/ lq htxloleulxp/ shu edqn







 K| ’ -_|.
Iurp zklfk iroorzv wkdw wkh htxloleulxp qxpehu ri edqnv lv5<




Qrwh wkdw htxdwlrq +8147, ghvfulehv wkh htxloleulxp uhodwlrqvkls ehwzhhq qxpehu
ri edqnv dqg ohyho ri hfrqrplf ghyhorsphqw zkhq wkh hfrqrp| lv douhdg| rshudwlqj
xqghu qdqfldo lqwhuphgldwlrq/ l1h1 zkhq vdylqjv duh ghwhuplqhg dffruglqj wr
zdjhv sdlg e| upv surgxflqj dffruglqj wr wkh ulvn| whfkqrorj|1 Wklv uhodwlrqvkls
lv wkhuhiruh glhuhqw iurp wkdw zklfk fkdudfwhulvhg wkh hfrqrp| gxulqj wkh shulrg
ri wudqvlwlrq iurp qdqfldo dxwdun| wr qdqfldo lqwhuphgldwlrq dqdo|vhg lq wkh
iroorzlqj vxevhfwlrq1
Wkh pdfurhfrqrplf htxloleulxp ri wkh hfrqrp| rshudwlqj xqghu IL lv wkhuhiruh
frpsohwho| ghvfulehg dv iroorzv=
}8U| ’






zlwk 5| ’ 4?d56c
M
2?|
o/ dqg s ’ 4?dMc 2?|56o
91 Ilqdqfldo dqg hfrqrplf ghyhorsphqw
Lq wklv vhfwlrq zh eulqj wrjhwkhu wkh ghpdqg2vxsso| frqglwlrqv uhodwlyh wr ghsrvlwv
dqg ordqv wr dqdo|vh erwk wkh hqgrjhqrxv hphujhqfh dqg vxevhtxhqw ghyhorsphqw





IL+4 ,!nw  qw HK ‘
qw
@ H/
zklfk ohdgv wr +8147,1
4;
ri wkh fuhglw pdunhw/ dqg wkh frqvhtxhqfhv ri wklv iru wkh surfhvv ri hfrqrplf
ghyhorsphqw1
9141 Hphujhqfh ri wkh fuhglw pdunhw dqg lwv vxevhtxhqw hyroxwlrq
Lq rughu iru d qdqfldo lqwhuphgldwlrq htxloleuld wr hphujh wkh qhfhvvdu| dqg
vx!flhqw frqglwlrqv wr eh vdwlvhg duh=




frqglwlrq/ vhh Uhvxow 4,>
ll1 dq htxloleulxp qxpehu ri edqnv ?|   h{lvwv +vxsso| frqglwlrq,1








zlwk 5| ’ 4?i56c M
2?|
j
Vxssrvh wkdw edqnv rshudwh dv orfdo prqrsrolvwv1 Wkhq/ dv suhylrxv dqdo|vlv
vxjjhvwv 5| vkrxog eh htxdo wr 56 zklfk lv dvvrfldwhg zlwk wkh xqfrqvwudlqw rs0
wlpdo ohyho ri surwv1 Wklv lv lqghhg wkh fdvh li wkh htxloleulxp udwh ri uhwxuq rq
ghsrvlwv dvvrfldwhg zlwk 56/ fdoo lw -_6/
63/ lv vxfk wkdw -_c6  k krog vr wkdw
lqglylgxdov zrxog suhihu vdylqj lq irup ri ghsrvlwv1 Li wklv lv qrw wkh fdvh/ wkhq/ lq
htxloleulxp/ edqnv rshudwlqj dv orfdo prqrsrolvwv zrxog eh frqvwudlqw wr rshudwh
d ohyho ri 5|/ fdoo lw 75/ vxfk wkdw -_75 ’ k1 Qrwh wkdw/ vlqfh -
_
| lv ghfuhdvlqj lq 5|/




















3 ^4 . f+},‘g},
5
4<
-_c6  k vr wkdw wkh xqfrqvwudlqw rswlpdo ohyho ri pdunhw vkduh fkrvhq e| or0
fdo prqrsrolvwv grhv jxdudqwhhv wkh h{lvwhqfh ri d qdqfldo htxloleulxp165Ilqdoo|/
vlqfh -_| lv ghfuhdvlqj lq 5|c -
_
|  k iroorzv iru dq| 5| ’ 4?i56c M2?|j1 Wkhuh0
iruh/ wkh ghpdqg vlgh frqglwlrq qhfhvvdu| iru wkh h{lvwhqfh ri d IL htxloleuld lv
dxwrpdwlfdoo| vdwlvhg vlqfh 5| ’ 4?i56c M2?|j lv dozd|v wuxh lq IL htxloleuld1
Uhjduglqj l/ dvvxph wkdw wkh hfrqrp| lv lqlwldoo| xqghu qdqfldo dxwdun|1 Wkhq/
jlyhq d fdslwdo vwrfn &|/ wkh djjuhjdwh ohyho ri vdylqjv srwhqwldoo| fkdqqhoohg wr
wkh edqnlqj vhfwru lq irup ri ghsrvlwv duh/ Mr8E k&|1 Wr wklv txdqwlw| ri
ghsrvlwv lw lv dvvrfldwhg dq htxloleulxp qxpehu ri edqnv zklfk frxog rshudwh lq








Uhvxow 51 l1 Wkh hfrqrp| rshudwhv xqghu qdqfldo dxwdun| +ID, iru &| 	 &W>
qdqfldo lqwhuphgldwlrq htxloleuld +IL, hqgrjhqrxvo| dulvh dw vrph fulwlfdo
ohyho ri hfrqrplf ghyhorsphqw &|  &W1 ll1 Edqnv frxog rshudwh lqlwldoo| dv
orfdo prqrsrolvwv dv orqj dv ?A  M
256
 ?  lll1 Lqwhuedqn frpshwlwlrq
dulvhv iru ?| : ? 1
Surri1 D fuhglw pdunhw hphujhv dv orqj dv wkh qxpehu ri edqnv wkdw frxog eh
vxvwdlqhg lq htxloleulxp/ ?|/ lv juhdwhu ru htxdo wr 1 Vlqfh ?A| ’ l
A&|/ lw iroorzv
lpphgldwho| wkdw hphujhqfh rffxuv dv &| uhdfkhv &W ’ lA 1 Dw wkh hphujhqfh ri IL
Jlyhq f3+}w, A 3 +hfrqrplhv wr vshfldolvdwlrq,/ wkh ixqfwlrq
U }w
3








A 3 krogv1 Ilqdoo|/ qrwh wkdw




4.f A #1 Li wklv frqglwlrq grhv qrw krog/ qdqfldo
lqwhuphgldwlrq qhyhu ghyhorsv1
65Wklv lv wkh fdvh vlqfh/ dv zh zloo vhh wkh qxpehu ri edqnv rshudwlqj lq htxloleulxp grhv qrw
ghshqg rq Ugw 1
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zklfk ohdgv wr +914,1
53
edqnv rshudwlqj dv orfdo prqrsrolvwv duh ihdvleoh li dqg rqo| li ?A|  M256  ? 1
Zkhqhyhu wkh qxpehu ri edqnv wkdw duh dvvrfldwhg zlwk wkh hphujhqfh ri wkh
fuhglw pdunhw lv kljkhu wkdq M
256
/ wkhq edqnv frpshwh djdlqvw hdfk rwkhu vlqfh
wkh hphujhqfh1 Diwhu wudqvlwlrq/ ?| ’ l&| krogv/ vr wkdw wkh pd{lpxp qxpehu
ri edqnv rshudwlqj dv orfdo prqrsrolvwv wkdw fdq eh vxvwdlqhg lq htxloleulxp lv
dvvrfldwhg zlwk & G & ’ M
2l56
1 Iru &| : & / edqnv frpshwh djdlqvw hdfk rwkhu
dqg 5| ’ M2?| 	 5
6 iroorzv1
9151 Jurzwk hhfwv ri qdqfldo ghyhorsphqw
Lq wklv vhfwlrq zh uvw ri doo dqdo|vh wkh jurzwk lpsdfw ri wkh wudqvlwlrq iurp
qdqfldo dxwdun| wr qdqfldo lqwhuphgldwlrq1 Wkhq/ zh pryh wkh dqdo|vlv rqh
vwhs ixuwkhu dqdo|vlqj wkh qrq ghwhuplqlvwlf wzr zd|v fdxvdwlrq uhodwlrq ehwzhhq
hfrqrplf dqg qdqfldo ghyhorsphqw zklfk fkdudfwhulvhv wkh prgho1
915141 Wudqvlwlrq wr qdqfldo lqwhuphgldwlrq
Dvvxph wkdw wkh hfrqrp| rshudwhv xqghu qdqfldo dxwdun| +lqwhuphgldwlrq, iru
&| 	 E:&
W1 Wkhq/ wudqvlwlrq rffxuv dv orqj dv &| uhdfkhv d ydoxh juhdwhu ru htxdo











zlwk 5| ’ 4?i56c M
2?|
j
Wkh wzr pdlq hhfwv lqgxfhg e| wudqvlwlrq duh=
 vdylqjv duh fkdqqhoohg wrzdug wkh pruh surgxfwlyh dowkrxjk ulvn| whfkqro0
rj|>
 sduw ri wkh vdyhg uhvrxufhv lv frqvxphg wr shuirup wkh qhfhvvdu| qdqfldo
wudqvdfwlrqv wr olqn krxvhkrogv +ohqghuv, dqg upv +eruurzhuv,1
Zkloh wkh uvw hhfw srvlwlyho| uh hfwv lq ixwxuh jurzwk udwh/ wkh vhfrqg hhfw
kdv d qhjdwlyh hhfw rq wkh jurzwk udwh dvvrfldwhg zlwk wkh wudqvlwlrq shulrg1
54
Sursrvlwlrq 41 l1 Zkhqhyhu k
q
	 / hphujhqfh ri qdqfldo lqwhuphgldwlrq kdv
dq dpeljxrxv lpsdfw rq wkh jurzwk udwh ri wkh hfrqrp| gxulqj wkh wudqvlwlrq





wkh hfrqrp| frxog eh vwxfn lq d orz ghyhorsphqw wuds ^vhh dovr jxuh +;14,‘1
Surri1 Xvlqj wkh uhodwlrqvkls ehwzhhq ?| dqg &|/ zklfk fkdudfwhulvhv wkh hfrq0












Frpsdulqj lw zlwk wkh jurzwk udwh xqghu qdqfldo dxwdun|/ |lhogv=
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1 +915,
Vr/ lq rughu iru wudqvlwlrq wr kdyh qhjdwlyh jurzwk hhfwv/ frqvxpswlrq ri uh0
vrxufhv e| wkh qdqfldo vhfwru kdv wr eh elj hqrxjk/ l1h1 qdqfldo lqwhuphgldulhv
kdyh wr eh uhodwlyho| lqh!flhqw1 Krzhyhu/ edqnv fdqqrw eh wrr lqh!flhqw/ vlqfh









Frpelqlqj htxdwlrqv +915, dqg +916, zh qdoo| jhw wkdw wudqvlwlrq wr qdqfldo













dqg srvlwlyh rwkhuzlvh1 Qrwh wkdw +917, fdq eh vdwlvhg iru srvlwlyh ydoxhv ri 5A
l q
k
: / ^wklv frpsohwhv sduw ‘1
Zkhq wkh jurzwk udwh lq wkh wudqvlwlrq shulrg lv qhjdwlyh/ wkh vwrfn ri fdslwdo
lq wkh shulrg srvw wudqvlwlrq/ fdoo lw &An/ zrxog eh orzhu wkdq &A 1 Lq sulqflsoh wkh
hfrqrp| frxog vwloo rshudwh xqghu qdqfldo lqwhuphgldwlrq1 D vx!flhqw frqglwlrq
iru wklv wr kdsshq lv &An : &W zkhuh &W lv ghqhg lq uhvxow 5 dv wkh fulwlfdo
55
ohyho ri hfrqrplf ghyhorsphqw vxfk wkdw qdqfldo htxloleuld hphujh1 Li wklv lv
wkh fdvh wkhq/ wkh g|qdplfv ri wkh hfrqrp| zrxog eh dv lw lv glvfxvvhg lq wkh
qh{w vxevhfwlrq1 Li qrw/ wkh hfrqrp| zloo idoo djdlq xqghu qdqfldo dxwdun|1 Lw lv
fuxfldo wr qrwh wkdw wkh pd{lpxp vwrfn ri fdslwdo wkh hfrqrp| fdq dffxpxodwh
ehiruh vzlwfklqj wr qdqfldo lqwhuphgldwlrq lv &W}81 Wkhq/ lw iroorzv wkdw li wkh
jurzwk udwh lq wkh wudqvlwlrq shulrg lv vxfk wkdw &WE}8 n E}A n  	 &W wkh
hfrqrp| lv vwxfn lq dq xqghughyhorsphqw wuds ^vhh dovr jxuh 414‘1 Wklv frqglwlrq
lv htxlydohqw wr +}A n E}8 n  	  , }A n  	 
}8n
 Vxevwlwxwlqj iru }8












Frpelqlqj wklv zlwk wkh frqglwlrq qhfhvvdu| iru hphujhqfh/ zh kdyh/ wkdw wudq0
vlwlrq wr qdqfldo lqwhuphgldwlrq |lhogv qhjdwlyh jurzwk/ vr wkdw wkh hfrqrp| lv
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Glvfxvvlrq1 Erwk wkh dpeljxlw| ri wkh jurzwk lpsdfw ri hphujhqfh ri d fuhglw
pdunhw dqg wkh srvvlelolw| ri ghyhorsphqw wudsv lq zklfk wkh hfrqrp| lv qrw deoh
wr frpsohwh wkh wudqvlwlrq wr qdqfldo lqwhuphgldwlrq fuxfldoo| ghshqg rq wkh ohyho
rq wkh surgxfw vkduh ri fdslwdo dvvrfldwhg zlwk wkh ulvn| whfkqrorj| q/ frpsduhg
wr wkh vdih rqh/ k1 Zkhqhyhu q
k
:  dv zh h{shfw li wkh wudqvlwlrq iurp lqglylgxdo
wr up0edvhg surgxfwlrq lv dvvrfldwhg zlwk d surfhvv ri lqgxvwuldolvdwlrq/67 l1h1
zlwk d vkliw wrzdug fdslwdo lqwhqvlyh whfkqrorjlhv/ wkh srvvlelolw| ri d ghwulphqwdo
jurzwk hhfw wr eh dvvrfldwhg zlwk wkh hphujhqfh ri d qdqfldo vhfwru zklfk
lv qhfhvvdu| wr wklv wudqvlwlrq/ hphujhv1 wklv ohdgv wr wkh h{wuhph fdvh ri wkh
xqihdvlelolw| ri wudqvlwlrq iurp qdqfldo dxwdun| wr qdqfldo lqwhuphgldwlrq/ l1h1
wr wkh lqihdvlelolw| ri lqgxvwuldolvdwlrq1 Wkh hfrqrplf udwlrqdoh lv ehklqg wklv
uhvxow lv dv iroorzv1 Wkh kljkhu lv q
k
wkh kljkhu zloo eh/ frhwhulv sdulexv/ wkh udwh
67Kdqvhq dqg Suhvfrww +4<<;,
prgho wkh surfhvv ri lqgxvwuldolvdwlrq dv wkh vkliw iurp d surgxfwlrq ixqfwlrq lq zklfk uhsur0
gxfleoh fdslwdo kdv olwwoh lpsruwdqfh zlwk uhvshfw wr oderxu/ wr d surgxfwlrq surfhvv lq zklfk
wkh uroh ri wkh wzr rxwsxw lv uhyhuvhg1
56
ri uhwxuq rq fdslwdo dvvrfldwhg zlwk wkh ulvn| whfkqrorj| frpsduhg wr wkh rqh
dvvrfldwhg zlwk wkh vdih rq/ dqg wklv dovr uh hfwv lq d kljkhu udwh ri uhwxuq rq
ghsrvlwv1 Wklv lpsolhv wkdw wkh kljkhu lv q
k
wkh orzhu lv wkh ohyho ri h!flhqf| ri
qdqfldo lqwhuphgldulhv zklfk lv uhtxluhg iru d qdqfldo htxloleulxp wr h{lvw/ vr
wkdw d uhodwlyho| pruh lqh!flhqw fuhglw pdunhw frxog dulvh1 Ru/ lq rwkhu zrugv/
qdqfldo lqwhuphgldwlrq pljkw ghyhors wrr hduo| lq rughu wr vxvwdlq wkh wudqvlwlrq
iurp lqglylgxdo surgxfwlrq wr up surgxfwlrq1
9161 Srvw wudqvlwlrq jurzwk hhfwv
Dvvxplqj wkh hfrqrp| frpsohwhv wkh wudqvlwlrq surfhvv iurp qdqfldo dxwdun| wr
qdqfldo lqwhuphgldwlrq wkh uhodwlrqvkls ehwzhhq hfrqrplf dqg qdqfldo ghyhors0
phqw zloo eh wkh frpelqhg uhvxow ri wkh surgxfwlylw| ri wkh whfkqrorj| dydlodeoh
wr upv/ dqg wkh ghjuhh ri frpshwlwlrq lq wkh fuhglw pdunhw1
Sursrvlwlrq 51 l1 Wkh jurzwk udwh lq wkh srvw wudqvlwlrq shulrg +A n / fdq
eh hlwkhu orzhu ru juhdwhu wkdq }8 ll1 Dv orqj dv wkh jurzwk udwh lv srvlwlyh/
wudqvlwlrq wr qdqfldo lqwhuphgldwlrq fdq eh frpsohwhg ^vxffhvvixo wdnh0r/ vhh
jxuh +;16,‘/ dqg jurzwk hhfwv ri vxevhtxhqw qdqfldo ghyhorsphqw ghshqg rq
frpshwlwlrq lq wkh fuhglw pdunhw 1 ll1 Zkhqhyhu r8UE  q 	 qk krogv wkh
hfrqrp| frxog eh vwxfn lq d orz ghyhorsphqw wuds ^xqihdvleoh wdnh r/ vhh jxuh
+;15‘1












Frpsdulvrq zlwk }8 |lhogv
}8U T }8 / RE qq























^wklv hqgv sduw ‘1 Dvvxph edqnv dfw dv orfdo prqrsrolvwv/ l1h1 &W 	 & 1 Wkhq/
iru dq| &| 5 E&Wc & o wkh hfrqrp| rshudwhv xqghu IL zlwk edqnv dfwlqj dv orfdo
prqrsrolvwv1 Wkhq 5| ’ 56 vr wkdw wkh jurzwk udwh ri wkh hfrqrp| lv frqvwdqw zlwk
uhvshfw wr &An1 Wkhuhiruh ixuwkhu qdqfldo ghyhorsphqw lqgxfhg e| hfrqrplf
ghyhorsphqw kdv qr hhfw dv orqj dv &| 	 &  Rq wkh frqwudu| zkhqhyhu edqnv
vwduwv frpshwlqj lq pdunhw vkduhv/ 5| ’ M2?| 1 Dw wklv vwdjh zh kdyh
_}8Uc|
_&|
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Dv zh douhdg| nqrz/ vlqfh
U M
l&|
f d n SE5|o_5| lv d frqyh{ ixqfwlrq lq 5| iru doo
&| 5 EJc 7&/ vr wkdw wklv lpsolhv _}8Uc|_&| : f iru doo &| 5 EJc41 Dv lw lv wkh fdvh
iru wkh udwh ri uhwxuq rq ghsrvlwv/ dv orqj dv wkh hfrqrplhv wr vshfldolvdwlrq duh




RdE qr8U  l.M o
d n 7So













d n SE5o_5 : RE qqr8U
wkdw wkh hfrqrp| h{shulhqfhv qhjdwlyh jurzwk xqghu qdqfldo lqwhuphgldwlrq vr
wkdw lw zrxog eh hyhqwxdoo| wudsshg lq d orz ghyhorsphqw uhjlrq l=




d n SE5o_5 	
q2R
k
zklfk krogv iru vrph srvlwlyh ydoxh ri 5An li dqg rqo| li r8UE q 	 qk / zklfk
frpsohwhv wkh surri +sduw ll, 
58
Glvfxvvlrq1 Rqfh edqnv idfh frpshwlwlrq/ ixuwkhu hqwudqfh lq wkh fuhglw pdunhw
lqgxfhg e| hfrqrplf ghyhorsphqw/ uhgxfhv wkh vkduh ri wkh pdunhw vhuyhg e| hdfk
edqn1 Wklv/ jlyhq wkh h{lvwhqfh ri hfrqrplhv wr vshfldolvdwlrq/ uhvxowv lq d orzhu
dyhudjh yduldeoh frqvxpswlrq ri uhvrxufhv dvvrfldwhg zlwk qdqfldo wudqvdfwlrqv168
Wkhuhiruh wkh  rz ri uhvrxufhv  rzlqj wr lqyhvwphqw/ lv frhwhulv sdulexv/ kljkhu
zklfk dhfwv srvlwlyho| wkh jurzwk udwh1 Rq wkh rwkhu kdqg/ dq lqfuhdvh lq wkh
qxpehu ri edqnv ulvhv {hg frvwv dvvrfldwhg zlwk qdqfldo lqwhuphgldwlrq/ l1h1
?|. lqfuhdvhv zlwk ?|1 Krzhyhu/ wkh jurzwk h{suhvvlrq vxjjhvwv wklv hhfw lv
pruh wkdq rvhw e| wkdw lqgxfhg e| vshfldolvdwlrq1 Rqfh djdlq wkh srvvlelolw| ri
dq lqlwldoo| qhjdwlyh hhfw ri wkh frpsohwh wudqvlwlrq wr qdqfldo lqwhuphgldwlrq
dv zhoo wkh srvvlelolw| ri ghyhorsphqw wudsv ghshqgv fuxfldoo| rq q
k
1 Djdlq/ wkh
vdph lqwhusuhwdwlrq glvfxvvhg iru wkh wudqvlwlrq fdvh dssolhv1 Zkhqhyhu q
k
lv wrr
kljk qdqfldo lqwhuphgldwlrq whqgv wr ghyhors wrr hduo| dqg wklv frpsurplvh wkh
fkdqfhv ri ixuwkhu ghyhorsphqw1
Wkh srvvlelolw| ri wkh hfrqrp| idoolqj lq d sryhuw| wuds hlwkhu lq wkh srvw0
wudqvlwlrq ru lq wkh wudqvlwlrq skdvh iurp qdqfldo dxwdun| wr qdqfldo lqwhuphgl0
dwlrq udlvhv vrph frpphqwv derxw qdqfldo olehudolvdwlrq srolflhv1 Lq sduwlfxodu/ lw
pljkw eh revhuyhg wkdw wkh vxffhvvixoqhvv ri phdvxuhv ghyrwhg wr olehudolvh fuhglw
pdunhwv pljkw ghshqg rq wkh delolw| ri wkh frxqwu| wr dwwudfw iruhljq fdslwdo1
9171 Grhv wkh ghfhqwudolvhg hfrqrp| ohdg wr dq rswlpdo ohyho ri qdqfldo
lqwhuphgldwlrq dfwlylw|B
Ohw xv ghqh wkh rswlpdo ohyho ri qdqfldo lqwhuphgldwlrq iru d jlyhq ohyho ri &|/
dv wkh qxpehu ri edqnv wkdw pd{lplvhv wkh jurzwk udwh1 Irupdoo|/
?W ’ @h}4@ 
t?|
}8U| 1
Frqvlghu wkh fdvh lq zklfk edqnv rshudwh dv orfdo prqrsrolvwv1 Uhfdoo wkdw lq wklv
fdvh wkh jurzwk udwh lv=
}6| ’








Lw lv lpphgldwh wr vhh wkdw dv wkh qxpehu ri edqnv lqfuhdvhv/ xqghu wkh k|srwkhvlv





3 ^f+}w,‘g}w fdq eh lqwhusuhwhg dv dyhudjh yduldeoh frqvxpswlrq ri uhvrxufhv
dw dq djjuhjdwh ohyho1
69Wkdw lv/
59
Wkhuhiruh/ iru doo ydoxhv ri &| vxfk wkdw edqnv rshudwh dv orfdo prqrsrolvwv wkh
rswlpdo qxpehu ri edqnv lv ?W| ’ 1
Uhvxow 61 Jlyhq &|  &W/ ixuwkhu qdqfldo ghyhorsphqw kdv d ghwulphqwdo hhfw
rq jurzwk iru &| 5 d&Wc & o1
Surri1 Wkh uhvxow iroorzv lpphgldwho| vlqfh edqnv rshudwh dv orfdo prqrsrolvwv
iru doo ydoxhv ri &| 5 d&Wc & o/ +vhh Uhvxow 5, 
Uhvxow 6 uhihuv wr IL htxloleuld fkdudfwhulvhg e| edqnv rshudwlqj dv orfdo pr0
qrsrolvwv iru &| 5 d&Wc & o1 Frqvlghu qrz wkh fdvh lq zklfk edqnv rshudwh frp0
shwlqj hdfk rwkhu1 Lq wklv fdvh wkh jurzwk udwh lv=
}8U| ’
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1 Lw wkhq iroorzv wkdw wkh odlvvh} idluh hfrqrp| jhqhudwhv wkh
rswlpdo qxpehu ri edqnv iru dq| ohyho ri fdslwdo &| li dqg rqo| li wkh htxloleulxp
qxpehu ri edqnv/ ?| ’ l&|/ lv vxfk wkdw wkh qxphudwru ri wkh deryh h{suhvvlrq lv
htxdo wr }hur1 Rq wkh rwkhu kdqg/ dv orqj dv wkh qxphudwru lv srvlwlyh +qhjdwlyh,
wkh pdunhw jhqhudwhv dq lqh!flhqwo| orz +kljk, ohyho ri qdqfldo lqwhuphgldwlrq1
Lq jhqhudo/ wkh vljq ri wkh deryh h{suhvvlrq iru glhuhqw ydoxhv ri &|/ l1h1 dorqj wkh
surfhvv ri hfrqrplf ghyhorsphqw/ zloo ghshqg rq wkh vkdsh ri wkh frvw ixqfwlrq
SE +jlyhq wkh rwkhu sdudphwhuv,1 Khuh/ zh dqdo|vh wkh vlpsoh fdvh lq zklfk




































ri wkh deryh h{suhvvlrq uhgxfhv wr= E n @5q5  5  52@*2/ zkhuh 5| ’ Ml&| 16;








Iluvw wklqj wr eh qrwlfhg lv wkdw li q 	 
2
wkh hfrqrp| lv dozd|v fkdudfwhulvhg e|
h{fhvvlyh qdqfldo lqwhuphgldwlrq16< Dvvxplqj q : 
2
/ zh kdyh wkdw wkh hfrqrp|
zloo h{shulhqfh wrr orz qdqfldo lqwhuphgldwlrq dw orz ohyho ri fdslwdo/ l1h1 &| 	
7&/ dqg h{fhvvlyh qdqfldo lqwhuphgldwlrq dw kljk ohyho ri fdslwdo1 Wkhuhiruh/ lq
jhqhudo/ wkh dprxqw ri qdqfldo lqwhuphgldwlrq vsrqwdqhrxvo| jhqhudwhg e| wkh
pdunhw zloo eh vxerswlpdo1 Wkh lqwxlwlrq iru wkdw lv wkdw hqwudqfh ri qhz edqnv lq
wkh pdunhw ghshqgv rq hfrqrplhv wr vfdoh udwkhu wkdq hfrqrplhv wr vshfldolvdwlrq
lq wkh prgho/ zkloh jurzwk hhfwv ghshqg rq erwk1 Zh qrwh wkdw wklv ihdwxuh lv gxh
wr wkh vwuxfwxuh ri wkh fuhglw pdunhw dqg lq sduwlfxodu wr wkh vwuxfwxuh ri ghpdqg
iru ordqv/ zklfk/ gxh wr h{whuqdolwlhv/ lv/ lq htxloleulxp/ lqqlwho| hodvwlf vr wkdw
wkh hhfwv ri hfrqrplhv wr vshfldolvdwlrq duh rqo| rq wkh udwh ri uhwxuq rq ghsrvlwv
dqg qrw rq wkh qxpehu ri lqwhuphgldulhv zklfk zloo rshudwh xqghu wkh }hur surw
frqglwlrq1 Orz ohyhov ri qdqfldo ghyhorsphqw duh dvvrfldwhg zlwk orz ohyhov
ri qdqfldo ghyhorsphqw/ l1h1 d orz qxpehu ri edqnv1 Wkhuhiruh/ dw orz ohyhov
ri qdqfldo ghyhorsphqw hfrqrplhv wr vshfldolvdwlrq whqgv wr eh frpsdudwlyho|
kljkhu/ l1h1 SE5| lv kljkhu/ wkdq dw kljk ohyho ri hfrqrplf ghyhorsphqw1 Vlqfh wkh
hqwu| surfhvv lq wkh fuhglw pdunhw lv qrw dhfwhg e| hfrqrplhv wr vshfldolvdwlrq/ lw
lv lqwxlwlyho| fohdu zk| qdqfldo ghyhorsphqw whqgv wr eh wrr orz dw hduo| vwdjhv
ri ghyhorsphqw dqg wrr kljk dw odwhu vwdjhv ri ghyhorsphqw1
Zh gr qrw uhjdug wklv h{dpsoh/ dv zhoo dv wkh prgho/ dv d ghylfh rq zklfk uho|
vdiho| iru srolf| dgylvhv1 Krzhyhu/ wkh deryh h{dpsoh grhv jlyh vrph lqvljkwv rq
wkh dghtxdf| ri qdqfldo uhjxodwru| srolflhv1 Irvwhulqj frqfhqwudwlrq2frpshwlwlrq
lq wkh fuhglw pdunhw lv jrlqj wr kdyh yhu| glhuhqw uhvxowv ghshqglqj rq wkh vwdwh
ri hfrqrplf ghyhorsphqw1 Vxvwdlqlqj +frqfhqwudwlrq, frpshwlwlrq pljkw eh jrrg
dw hduo| +odwh, vwdjhv ri ghyhorsphqw zkloh lw frxog surgxfh dgyhuvh jurzwk hhfwv
dw odwh +hduo|, vwdjhv ri ghyhorsphqw1
6;Qrwh wkdw zh dvvxph wkdw d}w ? 4 iru dq| }w 5 plq^ K5qw > }p‘1
6<Fohduo| wklv lv qhfhvvdulo| wkh fdvh vlqfh iru  ? 45 wkh UKV ri wkh htxdwlrq lv qhjdwlyh1
5;
:1 Dvvhvvlqj hpslulfdo vwxglhv rq jurzwk dqg qdqfh73
Hpslulfdo olwhudwxuh rq wkh uhodwlrqvkls ehwzhhq qdqfldo dqg hfrqrplf ghyho0
rsphqw kdv wudglwlrqdoo| ghyhorshg pdlqo| dorqj wzr olqhv= furvv vhfwlrq2sdqho
gdwd vwxglhv lq wkh vw|oh ri Eduur +4<<4,/ dqg wlph vhulhv dqdo|vlv1 Khuh/ rq wkh
edvlv ri wkh wkhruhwlfdo prgho suhvhqwhg/ zh wu| wr lqwhusuhw wr zklfk h{whqw wkhvh
wzr dssurdfkhv khos xqghuvwdqglqj gluhfwlrq ri wkh fdxvdolw| ehwzhhq qdqfh dqg
jurzwk1
Wkh prvw nqrzq h{dpsohv ri furvv vhfwlrqdo vwxg| derxw qdqfh dqg jurzwk
frph iurp d vhulhv ri sdshuv e| Nlqj dqg Ohylqh174 Zlwklq wklv dssurdfk wkh
fdxvdolw| lvvxh lv wdfnohg uhjuhvvlqj wkh dyhudjh jurzwk udwh ryhu orqj wlph shulrgv
rq lqlwldo ydoxhv +l1h1 ydoxhv dw wkh vwduwlqj ri wkh shulrg, ri vrph phdvxuhv ri
qdqfldo ghyhorsphqw dqg rwkhu h{sodqdwru| yduldeohv1 Lq sduwlfxodu/ d phdvxuh
ri qdqfldo ghyhorsphqw dvvrfldwhg zlwk wkh uroh ri edqnlqj lq ixqglqj sulydwh
hqwhusulvhv zklfk kdv ehhq h{whqvlyho| xvh/ lv wkh udwlr ri ordqv wr wkh sulydwh
vhfwru wr JGS1 Wdnlqj |f dv wkh lqlwldo srlqw lq wlph/ dffruglqj wr rxu prgho/ wkdw










Vlploduo|/ frqvlghulqj iru vlpsolflw| mxvw wkh fdvh ri lqwhuedqn frpshwlwlrq/ wkh
dyhudjh jurzwk udwh ehwzhhq A dqg |f +zkhuh A  |f lv wkh ohqjwk ri wkh vdpsoh



























Iurp wkh deryh h{suhvvlrqv lw lv fohdu wkdw d srvlwlyh fruuhodwlrq h{lvwv ehwzhhq wkh
dyhudjh jurzwk udwh dqg wkh lqglfdwru ri qdqfldo ghyhorsphqw/ f|f1
76 Krzhyhu/
73Wkh dssurdfk ghyhorshg lq wklv vhfwlrq lv edvhg rq Wuhvvho +4<<<,1 Wkh frqfoxvlrqv derxw
jurzwk dqg qdqfh hpslulfv ghulyhg e| wkh dxwkru rq wkh edvlv ri d wkhruhwlfdo prgho rq lqwhu0
dfwlrq ehwzhhq lqhtxdolwlhv/ qdqfldo vwuxfwxuh dqg jurzwk/ dsshdu wr eh txdolwdwlyho| vlplodu
wr wkh rqhv zh glvfxvv khuh1
74Vhh Nlqj dqg Ohylqh +4<<5/ <6d/e,1 Rwkhu h{dpsohv ri wklv vwudqg ri olwhudwxuh duh Urxelql
Vdod0l0Pduwlq +4<<5,/ Gh Juhjrulr dqg Jxlgrwwl +4<<8,/ dqg Ohylqh dqg ]huyrv +4<<;,1
75Vhh dovr Wuhvvho +4<<<,1
76Qrwh wkdw wkh dyhudjh jurzwk fdq eh uhzulwwhq dv
5<
dv lw hphujhv iurp wkh prgho/ vrph srvlwlyh fruuhodwlrq ehwzhhq 7}Ac|f dqg f|f/ lv
gulyhq e| frpprq yduldeohv olnh wkh surshqvlw| wr vdyh r8U / surgxfwlylw| sdudph0
whuv +c Rc q,/ dv zhoo dv wkh lqlwldo ohyho ri hfrqrplf ghyhorsphqw &|f177 Jlyhq wklv
ihdwxuh/ zklfk gxh wkh idfw wkdw erwk 7}Ac|f dqg f|f duh mrlqwo| hqgrjhqrxvo| gh0
whuplqhg lw ehfrphv sureohpdwlf wr lqwhusuhw vwdqgdug furvv0frxqwu| uhjuhvvlrqv
dv d vrolg fdxvdolw| whvw/ dv srlqwhg rxw e| Udmdq0]lqjdohv +4<<:,/ Ohylqh/ Ord|}d/
dqg Ehfn +4<<B,1
Orqj uxq fdxvdolw| lv lqyhvwljdwhg dovr zlwklq wkh wlph vhulhv dssurdfk e|
phdqv ri frlqwhjudwlrq dqdo|vlv178 Frlqwhjudwlrq whvwv duh shuiruphg wr fdswxuh
wkh h{lvwhqfh ri d orqj uxq uhodwlrqvkls ehwzhhq wkh ohyho ri hfrqrplf ghyhorsphqw/
sur{lhg e| +| +ru &|,/ dqg lqglfdwruv ri qdqfldo ghyhorsphqw olnh/ iru h{dpsoh/











lvvxh khuh lv wdfnohg xvlqj wkh HFP v|vwhp uhsuhvhqwdwlrq ri wkh wzr frlqwhjudwhg
yduldeohv179 Lq rxu ylhz/ li zh wdnh vhulrxvo| wkh lghd wkdw qdqfldo dqg hfrqrplf
ghyhorsphqw duh mrlqwo| ghwhuplqhg/ dv lw lv lq wkh sdshu zh suhvhqwhg/ d pdmru
sureohp dulvhv zlwk wklv dssurdfk/ gxh wr wkh idfw wkdw lw irfxvhv rq wkh uhod0
wlrqvkls ehwzhhq qdqfldo dqg hfrqrplf ghyhorsphqw lq ohyhov1 Wr foduli| wkh
qdwxuh ri wkh sureohp xvlqj rxu wkhruhwlfdo prgho/ lw lv vx!flhqw wr qrwh wkdw dq
lqfuhdvh lq f|3 lv dozd|v dvvrfldwhg zlwk dq h{shfwhg lqfuhdvh lq &|/ ru +|/ xqohvv
f|3 lv ohvv wkdq rqh17: Wklv lpsolhv wkdw hyhq zkhq qdqfldo ghyhorsphqw/ l1h1
dq lqfuhdvh lq f|/ dhfwv qhjdwlyho| vxevhtxhqw jurzwk/ zh zloo revhuyh d srvl0
wlyh uhodwlrqvkls ehwzhhq f|3 dqg &|/ zkhqhyhu wkh jurzwk udwh vwd|v srvlwlyh1
Qrz/ dv glvfxvvhg ehiruh/ gxulqj wkh wudqvlwlrq shulrg/ dv zhoo dv vxevhtxhqwo|/



























zkhuh wkh uvw whup lv h{dfwo| [w31
77Qrwh wkdw= l1 Rq dyhudjh/ wkh kljkhu lv wkh lqlwldo ohyho ri lqfrph/ wkh kljkhu zrxog eh wkh
jurzwk udwh ryhu wkh vdpsoh shulrg> ll1 Vlqfh qw3 lv lwvhoi suhghwhuplqhg e| nw3 / vr lw lv [w3 1
78H{dpsohv ri wklv olwhudwxuh duh/ Ghphwuldghv dqg Kxvvhlq +4<<9,/ dqg Duhvwlv dqg Ghphwul0
dghv +4<<:,1
79Dffruglqj wr wklv dssurdfk/ rxu prgho vkrxog jlyh ulvh wr d vlwxdwlrq lq zklfk Judqjhu*v
fdxvdolw| jrhv jhqhudoo| lq erwk gluhfwlrqv/ zklfk lv qrw vxusulqjo| vlqfh erwk [w dqg nw duh
mrlqwo| ghwhuplqhg e| [w4 dqg nw41
7:Wklv frphv iurp wkh idfw wkdw [w4 lv htxdo wr wkh jurvv jurzwk udwh ehwzhhq w 4 dqg w1
63
rsphqw/ l1h1 dq lqfuhdvh lq %| iurp f wr vrph srvlwlyh ydoxh/ kdv d qhjdwlyh rq
hfrqrplf ghyhorsphqw1 Krzhyhu/ xqohvv fA 	  krogv/ wkh jurzwk udwh zloo eh
vwloo srvlwlyh zklfk lpsolhv wkdw qh{w shulrg fdslwdo/ l1h1 &|n zloo eh kljkhu wkdq
&|/ vr wkdw hpslulfdoo| zh zrxog revhuyh d srvvleo| plvohdglqj srvlwlyh uhodwlrq
h{lvwv ehwzhhq f| dqg &|n17;
Dowkrxjk wkh wdvn lv d txlwh sureohpdwlf dqg fkdoohqjlqj rqh/ uhfhqw uhvhdufk
kdv ehhq surgxfhg zklfk wr vrph h{whqw flufxpyhqw wkh sureohpv rxwolqhg deryh1
Ohylqh Ord|}d/ dqg Ehfn +4<<;, lqwurgxfh wzr qhz hfrqrphwulf whfkqltxhv wr
vwxg| fdxvdolw|= d sxuh furvv vhfwlrq hvwlpdwlrq/ dqg d g|qdplf sdqho rqh1 Wkh
lqqrydwlyh dvshfw lv wkdw wkh| lqwurgxfh dq lqvwuxphqwdo yduldeoh wr h{wudfw wkh h{0
rjhqrxv frpsrqhqw ri qdqfldo ghyhorsphqw1 Wklv phwrgrorj|/ frxog eh dssolhg
wr hvwlpdwh d wzr htxdwlrqv prgho ghulyhg iurp wkh v|vwhp ri g|qdplf uhodwlrq0
vklsv zklfk fkdudfwhulvh wkh wkhruhwlfdo prgho zh suhvhqwhg1 Wklv/ lq rughu wr
fdswxuh erwk wkh fdxvdo olqn iurp qdqfh wr jurzwk dqg wkdw iurp hfrqrplf wr
qdqfldo ghyhorsphqw1
Dqrwkhu uhfhqw dssurdfk sxw iruzdug e| Udmdq dqg ]lqjdohv +4<<:, lv wr ^11‘
irfxv rq wkh plfurhfrqrplf ghwdlov ri wkhruhwlfdo phfkdqlvpv wkurxjk zklfk qdq0
fldo ghyhorsphqw dhfwv hfrqrplf jurzwk dqg hpslulfdoo| grfxphqw wkhlu zrunlqj
^11‘1 Zlwklq rxu prgho d qdwxudo zd| ri dsso|lqj wklv dssurdfk zrxog eh wr orrn
dw wkh hhfwv ri qdqfldo ghyhorsphqw rq wkh ghjuhh ri frpshwlwlrq lq wkh fuhglw
pdunhw17< Erwk gluhfwlrqv ri uhvhdufk vhhp wr eh pruh urexvw wr fulwlflvpv wkdq
suhylrxv hpslulfdo zrun1 Wkh plfurhfrqrphwulf dssurdfk vhhp wr eh pruh fdsd0
eoh ri surgxflqj uhvxowv uhohydqw iru hhfwlyh hfrqrplf srolflhv1
;1 Frqfoxvlrq
Wklv prgho suhvhqwv d srvvleoh mxvwlfdwlrq iru wkh h{lvwhqfh ri frqwlqxrxv qrq
prqrwrqlf lqwhudfwlrq ehwzhhq wkh surfhvv ri qdqfldo ghhshqlqj dqg hfrqrplf
jurzwk1 Zh vkrzhg d phfkdqlvp wkurxjk zklfk= l1 wkh surfhvv ri hfrqrplf gh0
yhorsphqw lqgxfhv wkh hphujhqfh ri d fuhglw pdunhw/ dqg lwv vxevhtxhqw hyroxwlrq>
7;Dv qrwhg e| Wuhvvho +4<<<, wklv vxjjhvw wkdwrqh vkrxog orrn dw wkh jurzwk udwh ri nw ru |w
lqvwhdg ri wkh ohyho1
7<Wklv udlvhv wkh txhvwlrq ri zkhwkhu ru qrw lv dq lqglfdwru olnh [w dq dssursuldwh rqh wr
phdvxuh qdqfldo ghyhorsphqw1 Lq wkh fdvh ri rxu prgho wklv lqglfdwru grhv qrw uh hfw dq
lqfuhdvh lq wkh qxpehu ri rshudwlqj edqnv xqohvv wklv kdv dq lpsdfw rq wkh ghjuhh ri frpshwlwlyh1
Lq rwkhu zrugv vxfk dq lqglfdwru zrxog eh hqgrjhqrxv wr wkh h{lvwhqfh ri lqwhuedqn frpshwlwlrq/
dqg wkhuhiruh eldvhg1 Wklv frqvlghudwlrq ohdgv xv wr wkh frqfoxvlrqv wkdw phdvxuhv olnh lqgh{hv
ri frqfhqwudwlrq lq wkh edqnlqj vhfwru vkrxog eh pruh dssursldwh1
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ll1 fuhglw pdunhw ghyhorsphqw/ lq wxuqv/ dhfwv wkh hfrqrplf ghyhorsphqw surfhvv
wkurxjk wkh jurzwk udwh ri wkh hfrqrp|1 Wkh hphujhqfh ri wkh fuhglw pdunhw
frxog kdyh d qhjdwlyh lpsdfw rq wkh jurzwk udwh ri wkh hfrqrp|/ wkdw frxog dovr
ohdg wr sryhuw| wudsv/ frqwudu| wr zkdw jhqhudoo| vwdwhg e| wkh fxuuhqw olwhudwxuh1
Wkh prgho dovr vkrzv wkdw/ hyhq zkhq qdqfldo ghyhorsphqw kdv d srvlwlyh hhfw
rq hfrqrplf jurzwk/ wkh hfrqrp| pljkw eh fkdudfwhuvlvhg e| d vxe0rswlpdo ohyho
ri qdqfldo dfwlylw|1
Uhihuhqfhv
^4‘ Dfhprjox/ G1 dqg I1 ]lolerwwl/ 4<<8/ Zdv Surphwhxv Xqerxqg e| FkdqfhB
Ulvn/ Glyhuvlfdwlrq dqg Jurzwk/ PLW ZS/ Q1<8045>
^5‘ Dfhprjox/ G1 dqg I1 ]lolerwwl/ 4<<:/ Zdv Surphwhxv Xqerxqg e| FkdqfhB
Ulvn/ Glyhuvlfdwlrq dqg Jurzwk/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 438/
ss1:3<0:88>
^6‘ Duhvwlv/ S1 dqg S1 Ghphwuldghv/ 4<<:/ Ilqdqfldo Ghyhorsphqw dqg Hfrqrplf
Jurzwk= Dvvhvvlqj wkh Hylghqfh/ Hfrqrplf Mrxuqdo/ 43:/ ss1 :;60:<<>
^7‘ Ehqflyhqjd/ Y1U1 dqg E1G1 Vplwk/ 4<<4/ Ilqdqfldo Lqwhuphgldwlrq dqg Hq0
grjhqrxv Jurzwk/ Wkh Uhylhz ri Hfrqrplf Vwxglhv/ 8;/ ss1 4<8053<>
^8‘ Eodfnexuq/ N1 dqg Y1 Kxqj/ 4<<;/ D Wkhru| ri Ilqdqfldo Lqwhuphgldwlrq
dqg Jurzwk/ Hfrqrplfd/ 98/ ss1 43:0457>
^9‘ Fdphurq/ U1 +hglwhg e|,/ 4<9:/ Edqnlqj lq Wkh Hduo| Vwdjhv ri Lqgxvwuldo0
l}dwlrq/ R{irug +XN,= R{irug Xq1 Suhvv>
^:‘ Frkhq/ M1 V1/ 4<9:/ Lwdo| 4;9404<47/ lq Edqnlqj dw Wkh Hduo| Vwdjhv ri
Lqgxvwuldolvdwlrq/ hg1 e| U1 Fdphurq/ R{irug +XN,= R{irug Xq1 Suhvv>
^;‘ Gh Juhjrulr/ M1 dqg S1H1 Jxlgrwwl/ 4<<8/ Ilqdqfldo Ghyhorsphqw dqg Hfr0
qrplf Jurzwk/ Zruog Ghyhorsphqw/ 56/ ss1 776077;>
^<‘ Ghphwuldghv/ S1/ dqg Kxvvhlq/ N1/ 4<<9/ Grhv Ilqdqfldo Ghyhorsphqw Fdxvh
Hfrqrplf JurzwkB Hylghqfh iru 49 Frxqwulhv/ Mrxuqdo ri Ghyhorsphqw
Hfrqrplfv>
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^43‘ Ghpluj Œ0Nxqw/ D1 dqg U1 Ohylqh/ 4<<9d/ Vwrfn Pdunhwv/ Frusrudwh Il0
qdqfh/ dqg Hfrqrplf Jurzwk= Dq Ryhuylhz/ Wkh Zruog Edqn Hfrqrplf
Uhylhz/ 43/ ss1 55606<>
^44‘ Ghpluj Œ0Nxqw/ D1 dqg U1 Ohylqh/ 4<<9e/ Vwrfn Pdunhw Ghyhorsphqw dqg
Ilqdqfldo Lqwhuphgldulhv= Vw|ol}hg Idfwv/ Wkh Zruog Edqn Hfrqrplf Uh0
ylhz/ 43/ ss1 5<40654>
^45‘ Gldprqg/ G1Z1/ 4<;7/ Ilqdqfldo Lqwhuphgldwlrq dqg Ghohjdwhg Prqlwru0
lqj/ Uhylhz ri Hfrqrplf Vwxglhv/ 84/ ss1 6<60747>
^46‘ Gldprqg/ S1/ 4<98/ Qdwlrqdo Ghew lq d Qhrfodvvlfdo Jurzwk Prgho/ Dphu0
lfdq Hfrqrplf Uhylhz/ 88/ ss1 44590483>
^47‘ Iuh{ldv/ [1/ dqg M1 F1 Urfkhw/ 4<<;/ Plfurhfrqrplfv ri Edqnlqj/ Fdpeulgjh
+Pd,= PLW Suhvv>
^48‘ Jdol/ M1 +4<<7,/  Prqrsrolvwlf Frpshwlwlrq/ Pdunhwv/ dqg Jurzwk/ Hxur0
shdq Hfrqrplf Uhylhz > 6;/ ss1 :7;089>
^49‘ Jrogvplwk/ U1 Z1/ 4<9</ Ilqdqfldo Vwuxfwxuh dqg Ghyhorsphqw/ Qhz Kdyhq
+FW,= \doh Xqlyhuvlw| Suhvv>
^4:‘ Jrogvplwk/ U1 Z1/ 4<;:/ Suhprghuq Ilqdqfldo V|vwhpv= D Klvwrulfdo Frp0
sdudwlyh Vwxg|/ Fdpeulgjh +PD,= Fdpeulgjh Xqlyhuvlw| Suhvv>
^4;‘ Juhhqzrrg/ M1 dqg E1 Mrydqrylf/ 4<<3/ Ilqdqfldo Ghyhorsphqw/ Jurzwk dqg
wkh Glvwulexwlrq ri Lqfrph/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ <;/ ss1 43:90
443:>
^4<‘ Jxuoh|/ M1 J1/ dqg H1 V1 Vkdz/ 4<88/ Ilqdqfldo Dvshfwv ri Hfrqrplf Ghyho0
rsphqw/ Dphulfdq Hfrqrplf Uhylhz/ 78/ ss1 848084;>
^53‘ Jxuoh|/ M1 J1/ dqg H1 V1 Vkdz/ 4<93/ Prqh| lq wkh Wkhru| ri Ilqdqfh/ Zdvk0
lqjwrq +G1F1,= Eurrnlqjv Lqvwlwxwlrq>
^54‘ Jxuoh|/ M1 J1/ dqg H1 V1 Vkdz/ 4<9:/ Ilqdqfldo Ghyhorsphqw dqg Hfrqrplf
Ghyhorsphqw/ Hfrqrplf Ghyhorsphqw dqg Fxowxudo Fkdqjh/ 48/ ss1 58:09;>
^55‘ Kdqvhq/ J1 G1/ dqg H1 F1 Suhvfrww/ 4<<;/ Pdowkxv wr Vrorz/ QEHU ZS
Q1 9;8;>
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^56‘ Nkdq/ D1/ 4<<</ Ilqdqfldo Ghyhorsphqw dqg Hfrqrplf Jurzwk/ PLPHR>
^57‘ Nlqj/ U1J1 dqg U1 Ohylqh/ 4<<6d/ Ilqdqfh dqg Jurzwk/ Vfkxpshwhu Pljkw
eh Uljkw/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 43</ ;6043<>
^58‘ Nlqj/ U1J1/ dqg U1 Ohylqh/ 4<<6e/ Ilqdqfh/ Hqwuhsuhqxuvkls/ dqg Jurzwk/
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 65/ ss1 846075>
^59‘ Nlqj/ U1J1/ dqg U1 Ohylqh/ 4<<5/ Ilqdqfldo Lqglfdwruv dqg Jurzwk lq d Furvv
Vhfwlrq ri Frxqwulhv/ Zruog Edqn ZS/ Q1 ;4<>
^5:‘ Ohylqh/ U1/ 4<<4/ Vwrfn Pdunhwv/ Jurzwk/ dqg Wd{ Srolf|/ Wkh Mrxuqdo ri
Ilqdqfh/ 79/ ss1 477804798>
^5;‘ Ohylqh U1/ 4<<5/ Ilqdqfldo Lqwhuphgldwlrq dqg Hfrqrplf Jurzwk/ Zruog
Edqn ZS/ Q1;7<>
^5<‘ Ohylqh/ U1/ Q1 Ord|}d/ W1 Ehfn/ 4<<;/ Ilqdqfldo Lqwhuphgldwlrq dqg Jurzwk=
Fdxvdolw| dqg Fdxvhv/ PLPHR>
^63‘ Ohylqh U1/ dqg V1 ]huyrv/ 4<<9/ Vwrfn Pdunhw Ghyhorsphqw dqg Orqj0Uxq
Jurzwk/ Wkh Zruog Edqn Hfrqrplf Uhylhz/ 43/ ss1 656066<>
^64‘ PfNlqqrq/ U1L1/ 4<:6/ Prqh| dqg Fdslwdo lq Hfrqrplf Ghyhorsphqw/ Zdvk0
lqjwrq +GF,= Eurrnlqjv Lqvwlwxwlrq>
^65‘ PfNlqqrq/ U1 L1/ 4<;</ Ilqdqfldo Olehudolvdwlrq/ dqg Hfrqrplf Ghyhors0
phqw= Uhdvvhvvphqw ri Lqwhuhvw Udwh Srolflhv lq Dvld dqg Odwlq Dphulfd/
R{irug Uhylhz ri Hfrqrplf Srolf|/ 7/ ss1 67089>
^66‘ Sdjdqr/ P1/ 4<<6/ Ilqdqfldo Pdunhwv dqg Jurzwk= Dq Ryhuylhz/ Hxurshdq
Hfrqrplf Uhylhz/ 6:/ ss1 9460955>
^67‘ Udmdq/ U1 J/ dqg O1 ]lqjdohv/ 4<<:/ Ilqdqfldo Ghshqghqfh dqg Jurzwk/
PLPHR>
^68‘ Urxelql/ Q1/ dqg [1 Vdod0l0Pduwlq/ 4<<4/ Ilqdqfldo Ghyhorsphqw/ wkh Wudgh
Uhjlph/ dqg Hfrqrplf Dfwlylw|/ QEHU ZS/ Q1;:9>
^69‘ Urxelql/ Q1/ dqg [1 Vdod0l0Pduwlq/ 4<<5e/ Ilqdqfldo Uhsuhvvlrq dqg Hfr0
qrplf Jurzwk/ Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/ 6</ ss1 8063>
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^6:‘ Vdlqw0Sdxo J1/ 4<<5/ Whfkqrorjlfdo Fkrlfh/ Ilqdqfldo Pdunhwv dqg Hfrqrplf
Ghyhorsphqw/ Hxurshdq Hfrqrplf Uhylhz/ 69/ ss1 :960:;4>
^6;‘ Vdpro|n/ N1 D1/ 4<<7/ Edqnlqj Frqglwlrqv dqg Uhjlrqdo Hfrqrplf Shu0
irupdqfh/ Hylghqfh ri d Uhjlrqdo Fuhglw Fkdqqho/ Mrxuqdo ri Prqhwdu|
Hfrqrplfv/ 67/ ss1 58<05:;>
^6<‘ Vkdz/ H1G1/ 4<:6/ Ilqdqfldo Ghhshqlqj lq Hfrqrplf Ghyhorsphqw/ R{irug
+XN,= R{irug Xq1 Suhvv>
^73‘ Vxvvpdq/ R1/ 4<<6/ D Wkhru| ri Ilqdqfldo Ghyhorsphqw/ lq D1 Jlrydqqlql
+hg1 e|,/ Ilqdqfh dqg Ghyhorsphqw/ Lvvxhv dqg H{shulhqfh> Fdpeulgjh +XN,=
Fdpeulgjh Xq1 Suhvv>
^74‘ Vxvvpdq/ R1 dqg J1 ]hlud/ 4<<9/ Edqnlqj dqg Ghyhorsphqw/ PLPHR>
^75‘ Wuhvvho/ W1/ 4<<;/ Ilqdqfldo Vwuxfwxuh/ Lqhtxdolw|/ dqg Jurzwk/ PLPHR>
^76‘ Xvdl/ V1/ dqg P1 Ydqqlql/ 4<<8/ Ilqdqfldo Ghyhorsphqw dqg Hfrqrplf
Jurzwk= Hylghqfh iurp d Sdqho ri Lwdoldq Uhjlrqv/ FUHQrV ZS1/ Q1 <827>
^77‘ Ydq Gdpph/ H1/ 4<<7/ Edqnlqj= D Vxuyh| ri Uhfhqw Plfurhfrqrplf Wkh0
ru|/ R{irug Uhylhz ri Hfrqrplf Srolf|/ 7/ ss147066>
^78‘ ]lolerwwl/ I1/ 4<<7/ Hqgrjhqrxv Jurzwk dqg Lqwhuphgldwlrq lq dq Duflshodjr











Iljxuh ;14= Wkh wzr fxuyhv ghvfuleh wkh dffxpxodwlrq htxdwlrq &|n ’ &|E n
} xqghu wzr skdvhv= qdqfldo dxwdun| + ’ 8,/ dqg wudqvlwlrq wr qdqfldo
lqwhuphgldwlrq/ + ’ A ,1 Wkh hfrqrp| vkliwv wr qdqfldo lqwhuphgldwlrq iru vrph
&A G &A 5 d&Wc &WEn}81 Wudqvlwlrq lv dozd|v dvvrfldwhg zlwk d qhjdwlyh jurzwk
udwh/ }A 	 f/ vxfk wkdw &AW  &A E n }A  	 &W/ vr wkdw wudqvlwlrq wr qdqfldo













Iljxuh ;15= Wkh fxuyhv 8 dqg A kdyh wkh vdph lqwhushwdwlrq dv lq jxuh 
Fxuyh 8U ghvfulehv wkh dffxpxodwlrq htxdwlrq lq wkh srvw wudqvlwlrq shulrg1 Wkh
hfrqrp| vkliwv wr qdqfldo lqwhuphgldwlrq iru &A 5 d&Wc &WE n }81 Iru vrph ri
wkh srvvleoh ydoxhv ri &A / &An : &A krogv/ vr wkdw/ dw vrph vwdjh/ wkh wudqvlwlrq
wr qdqfldo lqwhuphgldwlrq fdq eh frpsohwhg1 Krzhyhu/ }An 	 f iru doo srvvleoh
ydoxhv ri &Ankrog/ vr wkdw qdqfldo lqwhuphgldwlrq lv qrw vxvwdlqdeoh dqg wkh












Iljxuh ;16= Wkh wkuhh fxuyhv kdyh wkh vdph lqwhushwdwlrq dv lq jxuh 21 Wkh
hfrqrp| vkliwv wr qdqfldo lqwhuphgldwlrq iru &A 5 d&Wc &WE n }81 Iru vrph ri
wkh srvvleoh ydoxhv ri &A / &An : &A dqg }An : f krog vr wkdw/ dw vrph vwdjh/
wkh wudqvlwlrq wr qdqfldo lqwhuphgldwlrq fdq eh frpsohwhg dq wkh hfrqrp| frxog
mrlq d sdwk ri vhoi0vxvwdlqhg jurzwk1
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